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ADVERTISEMENT. 


The author of ljuB treati tbinka it right to 
ledgf the adrjintage Whi£n he has derived firom 
documents kindly and readily communicated to* him by 
Mr. Dillon, of the house of Messrs. J*. Ifc^soo and Co. 
of this city. For the opinions expressed*in the volume, 
however, the«uthor alone is responsible. 

It is gratifying also to notice the cheerful 
with which the httmble class of mecbanidh have uni- 
forgdy contributed their aid by* supplying information 
upon points which they are peculiarly qualiiech to ex- 
plain. 
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• 0 

toes OP ITS FAR! IPST USE U FRTAIN.jj— FIRST TROOUCED AND 
ADOFTBO IX THE EAST. — CHINA fUf COUNTRY OP THE SILK- 
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SiLKj aiid ^the mftny textures wrought from ttiis beau- 
tifal matenal, are so universally anc^*faftiiliaTly*known, 
that the peculiar manner of* its p/bduolion cannot fail lo 
he a suhjoct of interesting l^\est]gation. 
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2 SILK MANUFACTURE. * jPABT I. 

It if a won£rful fact, that the thick v^vet anS 
stiff bitHsade^/the thin gau2e and the delicate blonde, 
should all be formed *froin the producf of the labours of 
A little Ttrbrm; and we are in*esistibly prompted to en- 
quire blow such results are accomplished. 

• ^0 trace from their origin the progressive steps by 
which man lias adaptdd ttf his use the various produc- 
dons of nature, is 'rarely possible. AU that can be col- 
lected concerning', several of the implant arts of. life is, 
that they have flowed .to us from the East, and that 
many among them have issued from China in a state of 
comparative perfectEess. This is particularly the case 
with the subject'of our present enquiry. 

' It is impossible to fix the period when man first di- 
vested tlie chrysalis of its dwelling, and discovered that 
the little yellow ball, which adhered to tlie leaf of the 
mulberry tree,, could be evolved intij a slender filair^ent, 
and tlience be made to form tissues of endless beauty 
and variety. From a certain point, we can trace the 
progressive improvements of the silk manufacture, but 
seek in vain for authentic information respecting its 
earliest origfn ; and, while compelled' to assign tlie merit 
of this to the Chinei,, .we cannot account for the degree 
of excejleq^e ^which the art had attained previous to the 
time when even the existence of the material became 
known in tlie West. This proficiency alone, however, 
I affords pffi(;ient proof that the manufacture was of no 
recent origin. The mairaal arts arrive at perfection by 
very slow degrees. Improvements resulting fropa in- 
tention, as dk-tinguished from ^imitation, are seldom 
rapid ; and if l^iis positiop hold good as a general prin- 
ciple, it ds mere especially q^pKcable to labours unas- 
sisted* by ^ny gave tli^fudest machinery, and prac^sed 
by a people ^who, so fur at .least as we are informed, 
could de^"ive little aid frem science. • 

Notwithstanding these disadvantaj^es, tlic, Chinese, in 
the remotest ages, produced sugar, sUk, and many other 
manufactures, wfvji, a degree of excellence wliidi even 
now Scarcely surpassed. .Yet while other nddons have 
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been rapidly advancing in knowledge, they have re- 
mained stationary. Debarred frpm intercourse with 
their kind, less by the obstructions wliich they raised to 
the ingress of 'strangers^ than by the vanity wliich led 
them to make so false, an estimate of other nations, tllis 
extraordinary people drew upon the resources of tflSir 
own intelligence for discoveries t8e most important, and 
pursued them to an useful end witlf industry the most 
persevering. Their industry remtin«,*but the intelli- 
gence to which it owed its princf^al value appears to 
have been arrested.* In the faculty of imitating, they 
are still considered unrivalled ; but this Is a Quality 
which would seem to place them in the train os other^ 
nations, rather than as taking the lead in di^overy and 
civilisation. • 

The first introduction of Indian luxuries to^thc know-i 
ledge of the ancients, was accompanied by the most 
fabulous acc<iunts of the regions of their production, find 
gave occasion for many absurd speculation^. This state 
of ignorance was, no doubt, in a great part owing to 
the peculiar policy of the Chinese, who, habitually and 
exceedingly jealous of all other yople, enveloped the 
practice of their various arts in*so much mystery, that 
stratagem was often baffled in theyndea^ui tev unravel 
it, leaving us indebted f^r the .disclosure to fortuitous 
circumstances. 

In tlie attempt heye made to ^race, fi»m ^he dark 
ages of antiquity to the preseflt time, the progress of a 
trad# ancji manufacture so widely diffused over the ci- 
vilisecl world as those»of silk, chronologftal order is fo?- 
lowed as closely as the iiatyrewof the enquiry will permit. 

Reasons already stath(f jeail us to consider it probable 
th»t the^ inhabitants of Clpna dhjoyed the ^se hf silk 
from iPperiod greatly anterior fh its intvaduction^else- 
where. . By tlie written recorefe of that countiiy, we arc 
told that die art of -converting to' thei]j own advantage 
the labours of the silkworm* wa|| known and practised 
among Aiem. 2700 years before thft Commencement of 

♦ NtJte A. ■ • 

B 2 
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t!he Clmstiait «era. Their most ^cient attlhorities re^ 
present the einpresse9 of China as surrounded by their 
women, engaged in the occupations of hatdxing and 
tearing silkworms, and in weaving tissues from thdr 
pkduce. To the empress See-lii^-shee, the consort of 
Modng-tee, is ascribed the honour of having first ob» 
nerved the silk produced by the worms, of unravelling 
their cocoons, and' of working tlie fine filament into a 
web of cloth. » 

Silk is described Hy the ancients as coming first from 
Serica or Sercinda, that part of India which lies beyond 
the Ranges". Seres' is the designation given by the 
, Gyeeks and Romans to the people wlu) inhabited those 
remote regions, ‘and Sereinda is, apparently, a compound 
of Seres' and Indu The latter is a general term, applied 
’ by the ancients all distant nations, with as little pre- 
cision as Indiif is now used by modei'n Europeaiis.* 

It is now so generally admitted that the Seres of the 
ancients are tint Chinese of the moderns, that it is un- 
necessary to enter into any discussion in proof of this 
belief. Se is. the name for silk in the Chinese language; 
this, by a faulty pronunciation, not uncommon in their 
frontier provinces, acquired the final r, thus changing 
the word h.taSigr, the very name adopted by the Greeks. 
We can, therefore, hardly dqubt that these obtained the 
name, as well as the material itself, first from China. 

The labo.js of th^ silkworm, whose produce holds so 
important a place among the luxuries of modern life, 
were, until the time of the emperor Justin; an, vdiolly 
confined to China. Long before that period, however, 
not only were manufactufcs^of silk introduced among 
the natiohs, which then engaged In commercial pursuits, 
but the rarv material ^ave employment to extensive *na- 
nufectories Persia, Tyre, *Berytus, and elscvishere. 

The celebrated historian Ammiaijus Marcellinus de- 
scribesf. the Se^es. ak, a sedate and gentle p.eople, udio 
avoid all contentions ^ith*neighbouTing nations, and are 
tfaerofoje exempt' fcom the miseries and alarrhs of war. 
Beings without the neccssit^^.for using offensiv^e weapons. 
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t|^yVre even unacquainted with them. "Bleas^ with a 
fertile soil, and a delicious and salubrious climite, they’ 
are represented asr passing their ha^py days in the most 
perfect tranquiliity and delightful leisure, amid shady 
groves fanned by gentle breezes, and producing fleeops 
of downy wool, which/ after being sprinkled wiA wtM; 
is combed off in the finest thi^ads and woven into 
sericum.* ‘ • 

Ma^cellinus proceeds to describe tho Seres as being, 
content with their own felicitous condition, and so re- 
served in their intercourse with the rest of mankind, 
that when foreigners venture withii^ their boundaries for 
wrought and un wrought silk, and other valuable ai^cles, 
they consider the price offered in silence, and transact' 
their business without exchanging a word ; %, mode of 
traffic which is still practised in some eastern countries. , 
In the island of«Kos, situated in Archi{)elago, 
silk was manufactured at a very early period. Aristotle 
relates, that tombykia, or the stuff produced from the 
bomhyx (tlie silkworm), was re-spun and re-wove by 
the industrious women of this island. Pamphila is cele- 
brated as the in vcSi tress of tliis process. ■She unwove 
the precious material to recomjjodS it in her loom into 
fabfics of a more extended texture ; tlius^copverting 
the substantial silks of the Seres {lito thin transparent 
gauze, obtaining in measure w'liat was lost in sub- 
stance. Attempts have been made to rob tj|e inventress 
of all the merit belonging to this*pit)cess, by identify- 
ing liqmbykia with the raw material, which, it is 
said, Pam^ila and her nymphs procuKd from SereCt 
and spun and wove into sericum or silk^ But the fact 
of the re weaving rests* too good authority to be 

doubted. ^ It will be seen that the Roman fq^es cubse- 
qucntl)^dopted this Parnphllian process. ^ 

Pliny asserts that the bomb^tx was a native^ of twos; 
but it is not probable that tlie women of tha^ island 
would, in such case, have recourse *to,lh»? laborious oper- 
ation of converting foreign finisliecl into threads for 

* • Note B. • 

• B 3 
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their oyrn weai^g. It is, therefore, only reasonable 
suppose* that whatever manufacture was carrietl on from 
the raw material, was, like that of Tyre or Berytus, 
composed of unwrought silk imported from the East. It 
isUuentioned botli by Theophanes and Zonaras, the By- 
aeflf'tine historians, that before siltworms were brought 
to Constantinople in the middle of the sixth century, 
no person in that 'capital kn^w that silk was produced 
by a worm ; a tolerably strong evidence that none- were 
reared so near to Constantinople as Kos.* 

Among all the rich materials gathered from various 
countries foi thg embellishment of the celebrated temple 
^of Sofomon, no mention is made, of silk. The costly 
cloths use^ at its dedication, and appropriated to the 
service of the priesthood, are descrilKid as being of the 
» finest linen. Ir^ Jerome’s translation of ‘the Bible, we 

find sericum enumerated among other articles of com- 
mel*ce sent to Tyre from Syria, 588 years before C/hrist. 
The supply mu§t, however, have been exceedingly scanty, 
since, on the rebuilding of the temple, wliich was com- 
pleted sixty-four years after the last-mentioned |>eriod, 
the records o\ the Jews make no meritiou of the substi- 
tution of silken for lihen fabrics, as might reasonably be 
expected antopg'a people who introduced so much mag- 
nificence into their religious rites. 

The victorious army of Alexander the Gri^at brought 
t home, aiponjs other ^'astern iuxurjes, wrougiit silks from 
Persia. Tliis amoitioos conqueror, wliile eagerly intent 
upon adding to his ilominions, w^as desirous j^lso of ex- 
fending the bdundarics of knowledge ; not forgetting, 
amid his insatiable lust pf empire, the more rational 
counsels 6f his learned pjre(2^tk)r, Aristotle, tliat he 
ahould explore. the arckna o( nature. To facilitate ^is 
object, Alexander took •with 4iim, in his Asiatiq«expedi- 
tion, lOQjO men, whose sole eraployment.it was ^o collect 
animalsr. either by fishing, bunting, &r hawking : these 
were, from time ta tipie, ‘carefully transmitted for the 
inapection of the^ philosopher ; and for his furtlier eri- 
couragaihent in the prosecution of his enquiries, Alex- 
* NoteC. 
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ftoder presented him Vith the sum of 800 talents. So^ 
well did Aristotle avail himself fif these opportunities 
afforded by his royal pupil, that although his writings on 
natural history are the most ancient extant, they are yet 
found to be more correct than those of many who ^mtes 
at later periods on that branch o{ science. 

Aristotle certainly gives the best account of the silk- 
worm that is to be found in any ancient author, describ- 
ing itfas a horned worm, which j^as^es through several 
transformations, and produces bombykia. It is remark- 
able, however, that, although minute in his description 
of the worm^ he yet fails to indidkte the country of its 
origin. • , • 

Pliny, whose writings afford evidence so much 
erudition, has given an account of the silkworm which 
greatly varies from that of Uie Gatcian philosopher* 
Assyria is assigned^y the Homan natur^flist as the native 
country of tl^J bombyx ; and he transplants Parnphila and 
her manufacture to Ceos, an island on 4lie opposite side 
of the Aegean Sea, near to the coast of Attica. He tells 
us, that the stuff ^which the women of R^e unravelled* 
and wove anew, w'as made froii^ a woolly substance, 
covibcd by the Seres from the h;aves of trees, and that 
draperies formed of this material* were «iiffpoFted from 
the country of the Seres. • . * 

During a period of nine centuries following the time 
of Aristotle, various writers^ ass^t^ lhaf scaicum wa^ 
made, either from fleeces growing upon trees, 

^Vellcraque ut foliis depcctant tenuia %'rrcs, — ” f 

• 

from the bark of trees, or ^rom flowers. With that 
confusion of ideas whfcR^w^ unavoidable in Attempting 
to* describe what they did^not iftiderstaud,*ti»ese ♦writers 
mingliiHl together wdiat they hait heard read o^ silk- 
worms feeding .on mulberry leaves, with cotton growing 
upon shrubs, witfi flax, and with coir, or the i^ner rind 
of the cocoa-nut. Some feW aulJioBs came nearer to the 

truth, afld stated, that the ’silken fflatneut w’as obtained 

• , 

» Note D. , ’ t Virgil. • 
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< fiiOTn m jimd€9 of spider (m* beetle; 9o ^howlj irao tho 
truth o^^thls point dissemiiiAt^^ even among Icanxed 
meni that Isidorus^ bUhop of Hitpalta in Spain, thoti^ 
he Uved a century after tho introduction into Europe of 
cjiU^rms and the manufacture of silk, was wholly ig* 
ncmltrt upon the subject, and servilely copied Pliny ; so 
prone is the scholar to obtain his information from books, 
rather than to seek" for accurate ideas in the study of 
things. 

Silk was very little known in Europe before the reign 
oi Augustus, and, during a long succeeding period, it 
remained extremely cd&tly ; only a small quantity reach- 
ing ^the«imperial city, by a circuitous and expensive land 
* and water aniriage. 

In the* reign of Tiberius the use of oriental sericum 
Siras appropriatetl Rome wholly to women of rank. 
Men were restrifined by a law of the** senate from cloth^ 
ing themselves with such effeminate apparel This pro- 
hiHtion did not dndeed prevent their usings during the 
heat of summer, the lighter and inferior fabrics of Cos, 
^notwithstanding the (lisapproval of the graver people, 
whose frowns proved vOf Httle effect in counteracting the 
incitements of vanity. ‘ The extreme slightness a.id 
transpareiic/'ofr these textures, which were also adopted 
by such females as cdiild not procure the more costly 
stuffs, furnished occasion for the censure and ridicule of 
moralists <ind satirsts of more'than a century.* 

Farther to gratify the tastes of those whose circum- 
stances did not aUow them to adopt the uset^f so ad- 
mired a material of dress, a fabric was invented, in 
which the costly filament w&s iqterwoveii with a cheaper 
material. This manufacture ‘'was called sub-sericum, 
and was wo\hi indiscriminately by males and females.''' 

The accumfffatipg wealth and increasing luxury of the 
Homan pedple caused the 'demand for rilk 'maniifactures 
to increase faster than tlieir^ supply, and their price be- 
came exorbitantly vhigl'i. In the second centjiry, the 
emperoi .Marcus Antoninus sent, on this Accoint, am- 
♦ Note'R 
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bftflsadors to China, inwder to open a more diroqj^ cdm* 
BMsroial intercourse with that country** These^ 
sadors proceeded* to their destination by the way a# 
Bgypi and, India* The annals of ,the Chinese historian 
Ven-hien-tung record diis etnbasey, which did not prof e 
more auccessful than embassies to China in other 
have been. The Persians were, for centuries, the chan^ 
nel of communication between Rorde and China, and 
their aaravans, laden with merchandise, traversed the 
whole extent of Asia, from the Chiflese ocean to the sea- 
coast of Syria. 

The price of silk in Rome, during the third century, 
must have been very high, when, amid the grosserSenor- 
mities and more wanton prodigalities of Ht^ogabalus, 
it is yet deemed worthy of mention and accusation, that 
he habited himself in a garment mac]^ wholly of that 
material, and which was thence called ft holoserieum^ 
In the latter part of the same century we find the mbre 
prudent emperor Aurelian refusing to (fie entreaties of 
his empress a similar luxury, alleging that 'such could 
only be obtained in exchange for its weight in gold.t 

The luxurious habits of the Romans accompanied 
thesn to Byzantium, and offered a rich harvest to the 
Persians, which they were long cn|blecf tp teap, owing 
to their monopoly of the ^ade with India and China. 
This desire of obtaining a continued supply of luxuries, 
to which the former ha«l been longpiccustoiwed, hfts been 
much censured, as evincing degeneracy from the sterner 
virtues of |^eir ancestors. It would he difficult, however^ 
to show that the Romafns of the fifth century, employing 
their superfluous wealth i^ giving a prefitahle direction 
to native industry, wHlle •encouraging that^ c&mmercial 
enterprise to which they we^e incTehted for importell gra- 
tificatidhs, were inferior to their rude foff«fatherB,»who 
followed 'BO trade;, save that of the sword, and whose 
commerce . with other countries consist^ in war, and 
rapine, and desolation. ^ * • * 

Persia,^n the prosecution of this intemiedi|^ traffic^ 

• Kote F. . * ’ f Note G. * 
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fumifibed dlks to the inhabitants of Conatantinople at 
prices olit of all proportion with their cost in the country 
of production. Their trade needed the infusion of some 
of the moilern spirit of competition, so useful to the 
gfeat class of consumers; or it prpbably was trammelled 
the regulations and exactions of an arbitrary govern- 
ment. 

The Romans being at war with the Persians in the 
reign of Justinishi, that monarch endeavoured to obtain 
supplies of Indian prbduce for his subjects through other 
channels. For this purpose he sent embassies to Elasbaan, 
king of Aiuma, and Esimipheeus, who governed the 
^Hom^ites, in Arabia Felix, then- tributary to Axuma. 
Stimulatecji, by ‘the desire of gain, these princes fell 
readily into the views of Justinian ; but, through their 
»deficiency.of skilly and experience, were little able to ful- 
fil their commercial engagements ; and the price of silk 
rosb in Constantinople to a height which obliged even 
the most luxurjpus in a great degree to forego its use. 
This state of privation must not be altogether ascribed 
to the external relations of the imperial government. 
The PhoBnician manufacturers were still willing to sup- 
ply their silken fabrics ; but Justinian, with short- 
sighted ‘ rapacity, injured the trade, by biirthening the 
importation with hea/y dutie^^ and still more by regu- 
lating the price at which merchants were allowed to dis- 
►pDse of ^eii^merchaodise. Theoarbitrary orders of the 
emperor limited tliis price to a rate which, when con- 
verted into English money, w^as equal to 4/^^ 15#. f)d., 
Estimated in gold, for the pouixl avoirdu]>ois. This 
price was really* greater thaq a similar amount at the 
present diy,^the value in ex^hcngl; of the precious metals 
having been much reddced by the greater richness of 'ihe 
minims since -discovered, and* by the superior ynethods 
used for working them. < This interference of Justinian 
was enforced wjj;h J;hfe greatest strictness ; the merchants 
engaged in the traific werd ruined ; the scarcity of silk 
at Constantinople wls converted into absolute privation; 
and the "revenue of tlie emperor, the improvement of 
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vhich was doubtless 4he great motive for interference^ 

suffered in consequence. ^ • 

The commercS of the Romans was in this state, as 
regarded the article of silk^ when they obtained relief in 
a very extraordinary; and unexpected manner. Ttro . 
Persian monks, having been employed as mission arieS^n 
some of the Christian churches^ which, according to 
Cosmas, were alreaily established ih different parts of 
Indian had penetrated into the cowntpj of the Seres, or 
China. There, amidst their piOus occupations, tliey 
viewed with a curious eye the common dress o^ the 
Chinese, the manufactures of silk^ and^ th^ myriads of 
silkworms, whose education, either on trees or in Abuses,^ 
had once been considered the labour of* queqps. TKey 
soon discovered that it was impracticable to transplant 
the short-lived insect, but that in th^eggs numerous, 
progeny might be preserved, and multiplied in a distant 
climate.*’ * ,'1'hey observed with interest the labour^ of 
the little creature, and strove to make* themselves ac- 
quainted with all the manual arts employed in working 
up its productions into so great a variety of fabrics. On 
their return to thff \Vest, instead of commifbicating their 
kqpwlcdgc tlius acquired to thehr fftvn countrymen, they 
proceeded on to Constantinople. The prpspecUof gain, 
or, as some have asserted, an indignant zeal, excited by 
seeing a lucrative branch of commerce engrossed by un- 
believing nations, progipted thera^to impa^ to^ the em-« 
peror the secret, hitherto so w^eM preserved by the Chinese, 
that .silk was produced by a species of worm ; and to 
acquaint him with their belief that tl7e eggs of the^ 
might be successfully transpo^fted, and the insects propa- 
gated in his dominiofis.** likewise ex{>lained to 

Ji^stiniau tlie modes of preparing and manuf^turtng the 
slendei^ilament, mysteries hitherto altogethir unknown or 
but imperfectly .understood in Burope. By the promise of 
a great reward, tlie monks were induced to i^turn to 
China, and there, with mucktiifli^ty, eluding the vigil- 

• Kober^n’8 Disquisitions on the Commeecc* of India, D’Herbelot, 
Bibliotii OmMit. art Ihitir ProemMUb, llist. Arcan. GiblAft's Declme 
and Fall of the Roman Empire, chap xl. • 
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^ iuit jeidoiisy of the Chinese, they ^succeeded in ohiaiiii^ 
ing a quantity of silkworms* eggs. These they concealed 
in a hollow cane, and at length, in th^ year 552, con- 
veyed them in safety to Constantinople. .The eggs were 
hashed in the proper season by the warmth of manure, 
the worms were fed with tKe leaves of the wlM 
mulberry tree. These worms, in due time, spun their 
idlk, and propagated under the careful tendance of the 
monks ; who also inatructed the Romans in the twhole 
process of manufacturing their production.* 

T|ie insects tims produced were the progenitors of 
all the genemtipns of silkworms which have since been 
I'earedVin Europe and the western parts of Asia, — of the 
countless i^riads whose constant and successive labours 
are engaged in supplying a great and still increasing de- 
jnand. A, canefuj of the eggs of an oriental insect thus 
became the means of establishing a manufacture which 
fashion and luxury had already rendered iipportant, and 
of saving vast sujyis annually to European nations, which 
in this respect had been so long dependent on and 
obliged to submit to the exactions of their oriental neigh- 
bours. 

The desire of augmenting his revenue, that powerjful 
motive Mdtl^rqlers both ancient and modem, inducerl the 
emperor Justinian to take the infant manufacture into his 
own hands ; it was conducted under the management of 
4 [m 5 treasurer f) and th^ weavers, apparently those brought 
from Tyre and Beiytns, ^ well as others instructed by 
the monks, were compelled to work in the imperial ma- 
ifOfactory. ” 

Tlie altered eircumstanees^ wherein the manufacture 
was thus pilled, wrought 9 c(?fresponding alteration in 
the mihd of the emperbr as. to the price which it vwa 
fitting shouldibe paid by his Subjects for the indulgenoe 
of their vanity. Silks of die imperial manufacture were 
told at prices prodigiously beyond' those which he had 
formeriy prohibited as«exc^ssive. An ounce wright of 

• PreqroliKi, De Bello Gottiico.Hb Ir c.l7. Theophan. Bysant apudPho. 
tMim. ttb. viiu ct^pud Ptobum. Zonarat, vol. iii. p. 50. edit. 
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^ fabric tliuB maTMifactured could nbt be ebtainali 
under tlic price of six pieces of gold. The ai^iclc wii 
riius rende^ eightfold more expensive than it had been 
under the restriction before the silkworm was introduced. 
This was the price demanded for common colours ; 
when tinged with the* royal hue, the fabric immedi^iT 
assumed a quadruple value. 

Under these circumstdnces of imperial rapadty, the 
introduction of silkworms could no4 haYe much benefited 
the Roman people. But riie cxchisive rearing of silk- 
worms, and the manufacture of their produce, did not 
long remain a merely royal prerogative^ The discovery 
that the worm could conduct its labotirs with a^ muc4 
advantage in Europe as in the climes wher^it first be- 
came the object of human attention, was quickly made 
subservient to practical utility. Thejnulberry tree waa< 
planted with caget haste, and vast numbers of these 
valuable insect labourers were sooti, nourished by their 
natural food, successfully reared in ^J^erent parts of 
Greece, and particularly in the Peloponnesus. 

The demand for silk from the East diminished ; 
subjects of the (rreek emperors were no longer obliged 
t(^have recourse to Persia for •a "Supply of this artide ; 
and thence a considerable chaiige^toolf j^late im the na- 
ture of the commercial intercours* with India. 

The establishment of the Turkish power in Asia, 
about the middle of the sixth .century, tog^er^with sul>* 
sequent wars, had greatly inttrrupteTl the caravan trade 
between yhina and Persia. On the return of peace, the 
Sogdians, an Asiatic, people, who haePthe greatest iif- 
terest in the revival of the ti;gde, persuaded the Turkish 
sovereign, to whom thef^w|re become subject, to send 
ao embassy to Chosroes, lung t>f Persia, tc^opefi a ne- 
gotiation for this purpose.* Mitniak, a ^ogdian pj;ince, 
who was appointed ambassador, was instructed to re- 
quest that tile Sogdians might be ‘allowed to supply the 
Persians with silk. The ambas^dor presented himself 
before tfte Persian monarch in th# double chara^cter of 
merchant and envoy, canying with liim many«balea of 
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» silken merchandise, for which ha hoped to find pur? 
chasers among the Persians. But Chosroes, who thought 
the conveyance by sea to the Persian Gulf more advan- 
tageous to his subjects than this proposed, traffic, was not 
diaposed to lend a favourable ear to the legation^ and 
uncourteously showed his contempt of the Sog- 
dian traders. He bougnt up the whole of the silk which 
the ambassador had carried with him, and immediately 
destroyed it by fi^-e,<|thus giving the most convincing 
. proof of the little value whic^ it held in his estimation. 
After this the Persians and Chinese united against 
the Turks, who, to strengthen tliemselves, sought an al- 
liancc’^jvith Justin, the emperor of the Romans. Maniak 
was again appointed ambassador, and sent to negotiate 
the terms of the alliance ; hut disappointment, though 
^/rom a dissimilar cause, attended this his second em- 
bassy. The sight of silkworms, and. the establishments 
forunanufacturing their produce, in Constantinople, were 
as unwelcome as unexpected ; but he concealed his mor- 
tification, and, with perhaps an overstrained civility, 
acknowledged, that the Romans were already become as 
expert as the Chinese in the managcn.ent of the worms 
and the manufacture Jheir silk.* 

The yengtian.}, soon after this time, opened commer- 
cial relations with thq Greek empire, and continued for 
many centuries the channel lor supplying the western 
,parts of Eujppe with silks. The estimation wherein 
this manufacture was held continued sufficiently high 
for it to be consideied worthy of being made a regal gift. 
It ajipears that In the year 790 the emperor Charle- 
magne sent two ^silken vests to Offa king of Mercia. 

It was *ortunate for the ^Euiopean admirers of silken 
garmerts thac they were thus rendered independent ^of 
oriental supp]^es ; for, in the wear 877, Baichu, g, rebel, 
made himself master of nyist part of the Chinese empire. 
When Canfu, the port of resort for foreign merchants, 
fell into his haiids, wantonly massacred aU the in- 
habitants, among /Ipm it is said there were 120,000 

« Gljj^lSDn’s Decline and Fall of tfee Rom.in Empire, chap. xlii. 
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foreiih merchants, consisting of Mahotnetanl, Jewa^ 
Christians, and PerseeL The number must, doi/btlesB, 
have been greatly, exaggerated by the historian on this 
occasion ; but the population of Canfu must have been 
[very great, or no writer would have ventured upon r%- 
I cording so vast a number of sufferers. 

; This savage monster, Baichu, not content with war- 
ring on his own species, extended Ips cruelty to those 
insects which were here so peculiarly care of man; 
devoting; to indiscriminate destruction idl those trees on 
which the silkworm was nourished, and consequently 
entirely destroying the silk trade during his feign. ^To 
complete the ruin of the country, he practised sucb ex- 
tortions upon foreign inerchants, that during his Way 
they altogether gave up trading with China. • 

In the year 9^8, according to Massoudi, Canfu had 
recovered from the calamities dms inflicted, ahd again 
became a place of resort to the Arabian merchants jlb 
well as for trading vessels from India. 

Many kinds of silk manufactures, sucb as velvet, da- 
[inask, and satin, remained unknown for a long period 
Rafter this, during ^ich time silk fabrics coiitinued to be 
wrought in increasing abundance tlie Roman terri- 
torits, which, either directly or intlirectlyj. supplied most 
parts of Europe, until the middle of the Hwelffli cen- 
tury. Although at this period (M^()) the Roman em- 
pire was fast declining in the scale of nations, and its 
possessions were reducAl witlii^j nearly the ^arae limits 
as bounded modern European Turkey before its late dis- 
inerabfermerft ; still, even in tlieir degenerate statCj its , 
once powerful people continued to excel other nations of 
Europe in tlie qudity aud^variftty of their manufactures, 
and in the ingenuity of th^r ittisans. They alon^pos- 
ses^d the valuable breed of .silkwgrms which, COO years 
before. Bad been transferred from the reAotest exft^- 
inity of the East ; and none others, up to this time, had 
nianttfactured its costly spoils. ^ 
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CHAPTER II. 

P&TORT OF SILK OONTIKUBO,* PBOV TUB PERIOD 
WREN 8IX4KWORIIS WERE FIRST INTRODUCED INTO 
EUROPE. 

0 

DIFFUSION OF THE fJILEiMA NUF ACTtmE. srCCESSFU^ FS^AELISH- 

MENT IN SICILT. — OkKADUAL IVTBODUmOV INIO OTHER PARTS 

OF EUROPE. MARCO POLO. HIB ACCOUNT Ol- THF PROS- 

rfERITT OF CHINA. ENORMOUS QUANTirV OK SILK PRODUCED 

TU|^A£ PRODUfTl&N AND MANUFACTURE IN ITALY. IN 

SpSlN. IN FRANCE. COMMERCKf OF ANTWFRl*. ACCl-Pl- 

’ ABIE GI^T TO QUFEN FL1ZAB1*TU. BfANUKACrURf OF SlLk IN 

ENGLANll. — INVFNTION OF THE STOCKING IRAME. TARDI- 

NESS OF ITS ADOPTION. 

Ix has been *shown in the preceding chapter in what 
manner the culture of silk was introducetl, and its ma- 
nufacture laid* open to the ingenuity of the western 
hemisphere. The extension of this branch 0 ^ human 
ingenuity at first exceedingly |low, and we have 
seen, that for a periled of f)00 years, it was wholly con- 
fined to the territories of the Greek empire. Its^rst 
diffusion foUbwed mpon the invasion of these territories 
by Roger I., king of "Sicily, ‘who, not content with ear- 
ring off the wealth of Athens, Thebes, and Corinth, as 
some fruits^f hiassutces^ful enterprise, also led into cap- 
tivity a considerable number of silk-weavers, whom he 
» compulsorily sQttled in Palenno, obliging tliAi to Impart 
to his subjects the knowledge of *tbeir art. 

Without stepping asiifi; q^iestion the right of the 
royal marauder thu^ t)^ranhodt8ly to sever these unoffend- 
ing artislhs from ties«pf country and kihdred* we 
yet be^^owed to express some satisfactiffii at the 
consequences of his. cruelty. It is Well for the interests 
of hurflanity that* blessings, although unsought ailjl re- 
mote, do sometityes Aillow in the train of coiiq^iest ; that 
warFwe not always limitei^in their results ts the exalt- 
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adon of one individual, the downfall of anotl^, thO 
luaughter of thousands, and the misery of millions, bat 
sometimes prove the harbingers of* peaceful arts, heralds 
of science, and even deliverers from the yoke of slavery 
or superstition. * 

In twenty years from this forcible establishment Sl 
the manufacture, the silks of Sicil;^ are described as hav- 
ing attainecl a decided excellence ; as being of diversified 
patterns and colours ; some fancifvll}i«interwoveii with 
gold ; some richly adorned with -figures ; and otliers 
tastefully embellished with |>earl8.* The industry gnd 
ingenuity tlius called forth, could t^ot fsdl to exercise a 
beneficial influence <^r die character and condit>^n of 
the Sicilians. 'w . ^ 

By degrees the knowledge of the several processes re- 
quired in the art spread over the greater part ^of Italy, 
and was carried intp Spain ; but it was^not until the 
reign of Francis 1. that the silk manufacture took 
root in France. A still longer interval occurred before 
its adoption in England ; and its introduction, even tlicn, 
was very slow. There is no doubt, however, that the 
use of silk was extensively adopted in this country at an 
early jHjriod after the conquest; /o*' in the year 1251, 
at celebration of the marriage between oM^fgaret, 
daughter of Henry HI., and Alei^Ander 111., of Scot- 
land, a most extravagant display of magnificence was 
made, and, on the nuptial day, 1000 Eng^jsh knights 
appeared in c(nnti€e9 of 'silk. Thesd, however, were not 
retained during the entire festivities ; but on the next 
day were tifrowii aside, to be replaced ly robes equally 
gorgeous and splendid. 

At the close of the tlyr^ntli century, the celebrated 
traveler Marco Polo gave t6 uie ^orld a nariat|ve of his 
wan'deringB, wherein is contained a particular interest- 

ing account of Cambalu, the royal dty of China. It wo^d 
be irrelevant to the subject of this volume to repeat many 
itetida of its opulence; but this wiil be sufiSiciently 
evidenced ,by showing the abundancp -af silk in which 


• N'ae H. . 

0 



IS SILK MAxupAcruHE. 

• % 
lit traded. " No fewer,” he informs us, than lOOp 
carriage^ and pack-horses, loaded with raw silk, make 
their daily entry into ^e city ; and silks of various tex- 
tures are manufactured to an immense, extent.' He 
^Acribes the whole country of China to be filled with 
^^at, rich, and crowded cities, thronged with manufac- 
turers of silk and otlief valuable merchandise. 


Several provinces of ChiiiA are so fertile with mul- 
berry trees, and thei# climate is so congenial to tjie na- 
ture of silkworms, tlftt the quantity of silk prodiicetl is 
veryi great. Du Halde says, Every body knows the 
abundance alid ^auty of the silk which is made through- 
iout C^ina.” The ancients showed their knowledge of 


this abuii(||ince, when they called it the Kingdom of Silk ; 
and die- moderns know it from experience — for many 
« nations both of ^sia and of Europe draw from it the 
superabundanoe of its produce ; airi every year ships 
and caravans leave the country, laden with vast quan- 
tities of both tlm wrought and unwrought material. Yet 
although thus lavishly sent forth, still, such is the 
amount produced, that silken fabrics, either wrought of 
the simple fhaterial, or mixed with ^old or silver, are 
consumed throughoilV the empire to an almost incredible 
amounb If atfy otlier proof >vere wanting of this in- 
exhaustible aliuiidance, it might be found in the H()5 
barks, which the two j)rovinces of Nan-kin and Che- 
kiang alone^end eveij year to tl^ court, laden not only 
with pieces of wrotignt siik, satins, and velvets, of various 
kinds and colours, but even with rich and costl]^ gar- 
•ments. To tlilS evidence may aljfo be addec^the many 
hundred thousands of pounds' weight of wrought and 
linwrouglit silk which the pAvkiccs pay each year as 
tribute teethe ^mpeiorjl^ 

It has al)|^ys appean-ed to» be the policy of tljjp rulers 
of this empire^ to restrain rather than to encourt^ 
a tastc^ for commercial enterprise among its people. 
Abounding in So inaiyr productions coveted by othe^ na- 
tion^ it is remai^S^le that they have at all times merely 

* Nouvflle Kcllffion de la Chine. 
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tolerated foreign commerce, esteeming* the peat in-^ 
ftux of money which it poura into their country as of 
no advantage. Possessing, under their varied range of 
climate, not oi)ly all the necessaries and comforts, ^ut 
even the luxuries of life, and believing that they 
masters of every kind* of knowledge that is useful to or 
attainable by man, they feel themselves whoUy inde- 
pendent of foreign nations, and affect to look with con- 
tem[»t^upon such less fortunate bcingsr^as are compelled 
to leave their own countries in search of Cliinese super- 
fluities. * 

Although the various periods whfen estgblilhments for 
the production and manufacture of silk were first /ntro- < 
cluced into the diflerent countries of Europg may be 
ascertained with a tolerable degree of exactness, yet some 
discrepancies occur in the many authors Y'ho have noticed ‘ 
the subject. The authority, therefore, o^ those among 
tliein whose assertions possess the least degree of 2 >ro- 
bability, inust'*be rejected. There is mt^h .discordance 
in tlie various accounts of the introduction of silkworms 
and the manufacture of their produce in Itakyr. 

In the year when the Venetians became masters 

of those provinces of the (ircck «i(inflire wdiich were the 
priifl*ipal scats of the silk trade, they wodldJiArdly omit 
or delay to transport the manufacture and tlie worms 
into their own equally favourable climate; and it is also 
reasonable to imagine, that the Genoese, wh(*i tljey ob- 
tained possession of Galata, would hasted to transfer such 
lucrative branches of industry to their own country. It 
may, perha^, be subject of conjecture or Tjontroversy, in 
what precise manner, or at what period, dhe introduc- 
tion took place into Italy ^ but it is certain tliaC in tlte 
year 1306 the rearing of silkivorms had bccdnve of so 
much imnortance in Modena ds to yield a revenue to tl^c 
state, ana ‘that tliis city had arrived at so much excel- 
lence in the production, that its silk was then est^med 
the best in Lombardy. In the.year,lS§7j it was either 
considered ^visable to augment the, i%venue derived 
from the silk trade in Moden^ or otherwise this bf^nch 
. ♦ Note I, 
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of indjiBtry wis found to be on J^e decline. At tli|t 
time thi magistrates passed a law^ obliging every pro- 
prietor of an inclosure (without, however, specifying tlie 
extent of ground which rendered compliance with the 
obligatory) to plant at least three mulberry trees ; 
and further ordering, that all cocoons, or silkworm pods, 
produced, should be\>ublicly sold in the market, the 
buyer and seller paying each a tax to the revenue. 

Till the begirtaing of the sixteentli century, Bologna 
was the only city of ‘Italy which possessed proper throw- 
ing mills, or the machinery requisite for twisting and 
preparing silken fibies for the weaver. Up to that pe- 
riodtthe Modenese were obliged to send their silk to be 
thrown Bologna. At length the genius of invention 
or imitation roused them into sufficient energy to acquire 
the art qf constructing and working adequate macliinery 
for their own purpose, and thence tl^s preliminary branch 
of the manufacture spread to other cities of Italy. 

In the year 1300, many thousand pdbple were em- 
ployed in the* silk manufacture at Florence, where it 
was dien followed in a much greater degree than in any 
other of thC states of Italy. * 

Not only was tAe /nanufacture adopted likewise in 
Venicr, hfit ifr was held in such high esteem, Uiat^ the 
business of a silk fS^tory was considered a noble employ- 
ment, and might be' practiced without degradation by 
the higher^classes. This was equally the case with two 
other trades, — ►th^se uf the glass-maker and druggist, 
which brought no contamination upon nobility in Venice. 
In a country i^iere wealth was concentrated Sn thfe hands 
of the powerful, it was no dou{>t highly judicious thus 
to encourage its employ mc*i4 i^r objects of public ad- 
vantage^ ' A feeling, ^lofe dr less powerful, has always 
existed in|,the minds of the high-born, against the* em- 
pToyment of their tim§ and wealth to purposes of com- 
merc§ or manufactures. All trade*, save only that of 
war, seem td hkve beeq held by them as in some sort 
deg^ing, and dnjt little comporting with th$ dignity of 
aris^^atic blood. . ^ • 
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« The total expulafon of the Christians fresh Syria 
occasioned Egypjt to become onco more an entrepot for 
the greater part of the trade between the eastern and 
western regions of the world. The Egyptian goveai- 
ment made the monopoly thus enjoyed by its subjects^ 
fruitful source also of revenue^ and impo^ very heavy 
duties upon the transit of .merchandise. Marino Sanuto^ 
a noble Venetian^ indignant at the imj^ositions to which 
the Earopean trader was subjcctedj^ and burning more- 
over with true catliolic zeal^ addressed a work to the 
pope under the quaint title of Secrets of the Faithful^*' 
in which he proposed to suppress tne Egyptian trade by 
force of arms. This production does not, however, ap- 
jKjar to have been owing to the sudden ebuUiKon of an 
evanescent interest, hastily sent forth for the immediate 
relief of his oppressed fellow-ChristiaiJs : it was begun, 
as he informs us in*his preface, in the year 1306, and 
was presented, to his holiness in 1321; during all which 
period of his literary labour, the objects %f his zeal were 
left exposed to all the grievous exactions of the Egyptian 
government. Viewing with envy and diE|)leasure the 
vast amount of profits which the suUan and the Saracens 
detived from the trades in silk 5na sugjr, details a 
plan whereby this source of prosperity might at once be 
turned from the race of unbelievers. Observing that 
silk was already produced in considerable quantities iu 
Apulia, Romania, Sicily, Crete, and Cyprus, and that 
its production might be still further extended in those 
places-j he^solemnly adjures every goqjLl Christian to 
refuse the purchase of any merely suspected to have 
come from the dominions of tlie sultan. * All direct in- 
tercourse with the unbyicireM is of course , to bc^ for- 
bidden ; and this prohibition |o be%trictly ahd uAiversally 
enfoTced*.by stationary armed galleys for the* Intercepting 
of illicit traders, ^lii conclusioh, this crusader against 
stuffs and condiments; with all tlie intolerant Ifigotry, 
unrelieved and unredeemed by the 'chivalrous daring, of 
Godfrey efe, Bouillon or our own lioh-hearted RicLard, 
calls upon the captain of tMfe holy church to wagS per- 
c 3 • • 
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* petual equal war against the Saracens and thoBf 

perfidious Christians ^who infringe his commands by 
trading with the unbelievers ! 

is recorded that Henry V. of England, on his in* 
^^on of France, which led to the celebrated victory of 
Agincourt, occupied, l^y himself and his suite, two ves- 
sels, which were fitted up with all the magnificence of 
regal splendour. The one which had the honour of con- 
veying Ids august ptrson was called the King’s Ch^* 
ber, and was furthef distinguished by a sail of purple 
silk/ on which were richly embroidered the arms of 
Fran^ and* England! Henry’s mind was not of an 
*oi;der*to give way to the incitements of such luxury; and 
he must Iw-ve been far too much engrossed by the mighty 
project in wldch he was embarked, for the indulgence 
' of such a* weakness. He could only, in adopting a show 
of^ magnificenfie so unusual, have boen actuated by the 
desire of dazzling the minds of his unenlightened fol- 
lowers, and of«exciting them to repose aclditional con- 
fidence in so potent a leader. 

Spain, as well as Italy, had at this time made consi- 
derable progress in the production alid manufacture of 
silk. When Ferdin^d V. conquered Granada, and put 
an end* to thf Sloo^sh power in Spain, he found tfiere 
numerous estahlishiKents for the production of silken 
fabrics, which were rivallccf by others carried on in 
Murcia. an(k Gordo , 

It is said that the first introduction of silk into France 


^ was accomplished by Louis XL, who obtained workmen 
from Genoa, Venice, and Morenep, and estab^isheci them 
at Tours in the year under very extensive pri- 

vileges. It does not, ho^ejtr/ appear that much pro- 
gress was made in th<^ manufacture until the reign of 
Fiancis I. ^ During the tiilfte that the French possessed 
the duchy of Milan (1521), artisans were thence pro- 
cured,* who in^oduCed the manufacture into Lyons under 
the fostering protection of the monarch. The peqde of 
Frapee made a Apid progress in this pursuk ; and, in 
addition to those of ’Lyons^ many manufactories were 
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speedily established in others of the southern provinces^ 
supplying sufficient for their own consumption^ and soon 
afterwartls even ♦a superabundance for competition in 
foreign markets^ furnishing many parts of Europe with 
the fruits of their newly ^tivated art. In particular, 
France for many years derived considerable wealth 
prosecuting this branch of trade ^ith England* 

According to Thuanus^ the first introduction of the 
silkworm into France was during tjie ^^ign of Francis 1. 
This author relates that fiourishing establishments for 
rearing silkworms were then to be found in Provence, at 
Avignon, and Lyons. Much station was bestowed 
upon this subject at Fontainebleau, but* the dimste did^ 
not prove congenial to the habits of the insect. 

In the year 1354, a sumptuary law wa# made in 
England, during the reign of the arbitrary and tyrannical^ 
Mary, whose decla^ object was the Encouragement of 
home manufactures, and to restrain the growing vanity 
of the lower ‘classes of the people. This statute, which 
affords evidence of the increasing intclligeftce and grow- 
ing comforts of the middle dass of English citizens, 
enacts, That whoever shall wear silk ir# or upon his 
or her hat, bonnet, or ^dle, sj^abhard, hose, shoes, or 
spfir leather, shall be imprisoned during thfee ponths, 
and forfeit ten pounds ;** excepting from* this restraint 
magistrates of corporations, and all other persons of still 
higher condition. In the first year of the reign of^ 
James 1. this absurd Statute iv^s repealed. 

Guicciardini, in his description of the Netherlands, 
gives* a Ijfiig account of the prosperity of the dty of* 
Antwerp in the middfe of the sixteenth^ century, which 
shows the great trade ^hfi? existing in silk, and points 
out the countries which exJioAed or imported that article. 
Tfie merchants of Antwerp»exchanged at ^o/ogna their 
own screes and other stuffs, tapestries, linens, merceries, 
&C. for wrought ^ilks, doth o^ gold and silver, crapes, 
des. To Venice they sent jfwels and pearls, and the 
doth and wool of England,* and receVed in return the 

• 44 . • 
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£n«st $iai richast wrought Na^ took 

them cfoths of their own imd of Eng^dh inauufactiuo> 
stuffed tapefitziea^ &c.,' and returned ttw, thrown^ and 
wrought ahks^ &c. Sicily obtained from them sorra^ 
dotha^ &c.> and paid in cotton^ silk^'dcc. 

■ftnsignmcntB of Milan were pe^er, augar^ &c, ; the 
returns^ wrought silks.* To Florence and Genoa> woollen 
stuffs^ English wool^ &c. : the impoits from the first of 
these places were rpry^fine wrought silk ; and from Genoa^ 
other wrought silks^ eatins^ and velvet. 

It would naturally be imagined^ fi^om this view of the 
trade of Antwerp, th^ its citizens were extremely partial 
^to garments of* silk, and that these formed a common 
article of their .dress ; but of all which tliey thus re- 
ceived in^such profusion, no part was appropriated to 
^ their own use. Never any country,** said sir William 
Temple, trajjed so much, and consumed so little. They 
buy infinitely, but it is to sell again. They are the 
gi'jat masters of Indian spices and Persian silks, yet 
wear plain liueff, and feed upon their own fish and roots ; 
they sell file finest of their own cloth to France, and 
buy coarse oloth out of England for. their own wear ; 
they send abroad thi^best of Uieir own butter, and buy 
the ch^pe^ out of Ireland or the north of England*for 
their own u^. In»^sliorl, tliey furnish infinite luxury 
which they never practise, and traffic in pleasures wliich 
, /hey never taste,** 

It is* related by^Io^ell, in 'Ins '^History of the 
World,*' that queen Elizabeth, in the third year of her 
• reign (1560), was gratified by being preseHied A^ith a 
pair of knit black silk stockings by Mrs. Montague, her 
silkwoman, at wliich sh(* wa|^ §o much delighted that 
she n^ver afterwards conddfecefided to wear those of cloth. 
It inightTia^'been supposed that Elizabeths inordiifate 
fortdness forTlress would have induced her to gfve every 
encouragement to tl\e manufacture ofiso elegant a fabric 
as silk f it doe» nut, however, appear that much progress 
was made in it during hex reign. Content, ^probably. 
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ls«r aeqvd<icio&, die inia^t ^ ctedqmii thii ’ 
tlie more becomijig silken textiue^oiild lemsin s Kgst 
privilege ; and while she dii^ayed her own ancleAin the 
delicate silken *knit^ was^ perhi^ well pleased that l^er 
maids of honour should conceal meirs under the cLum^^^ 
and indegimt doth hose^ lest^ hsply^ among these some 
might have been found rather more beautifully formed 
• than her own. , 

Henry VI I L, that magnificent lind expensive prince^ 
could not in this respect indulge kis vanity as success- 
fully as his daughter^ and was obliged to wear Cloth 
hose^ except when^ by great chance^ ho was able fp ob- 
tain a pair of silk stockings for gala days from Spain. ' 
Sir Thomas Gresham presented Eclward VI. ^rith a pair 
of long Spanish silk stockings ; and, from their rarity, 
this offering was deemed worthy of m’sch notice. ' 

The city of Antwerp, having been, taken after an 
obstinate resistance, in the year 1 585, by the duke of 
Parma, then governor of the Spanish Nolhirlands, it was 
consigned during three days to indiscriminate plunder 
and destruction. Its ruin was a death-blow to the 
commerce of the Low Countries, aiul the noble manu- 
factures of Flanders and Brabknl were di^ersed into 
various countries. About a third .part of the ^artisans 
and merchants who wrought and Mealt in silk took re- 
fuge in England, wliere they finally settled, and taught 
tliose arts by which "jhey had loi^ prospered .in their 
native land. 

By the^ means the manufacture W8\ip very materially, 
improved in England, ’and became one of national import- 
ance, so as to be tlie objer,t of royal prCclam{\tions and 
legislative enactments Us regulation. , For a long 
tiyie, however, foreign sill^ goods continued to be pre- 
ferred im this country ; and in the year >'S68 the ride 
of fashion set entirely in favour of French fabrics; so 
that it became a complaint that the jvofnen's hats were 
turned into hoods made of French silk, whereby every 
maid-serV|int became a standing re/enue to the^ French 
king of one half of her wages.” » 
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^ Notivjtlistan&ng this predilectioii for foreign gDod% 
whi(^ may have existed} indepaidentlyof their merits when 
compared with English fabrics^ that whi^ was foreign bc- 
chosen merely because it was foreign a sprt of pre- 
«4arence which is not^ perhaps^ without a parallel in even 
this more rational agCj. — fiotwithstanding this^ the Eng- 
lish manufacture has gone on steadily advancing in quality 
and amount^ so as to afford one of the most striking 
instances on record^ ift which an art^ borrowed from other 
nations, and employed on a material of entirely foreign 
growth# has been made at least to equal, if it does not 
surp^s, the* productions of tliose countries from which 
‘it.wai derived. 


At the«close*of the sixteenth century, the English, 
who had previously been content to adopt the inventions 
* and the plans of others, began upon that course of me- 
chanical improvement, which has sifice been prosecuted 
to such important results. An engine fey knitting or 
weaving stockli^swas at that time invented by tbeJlev. 
William Lea, of St. John's College, Cambridge, which 
was important, not only as it enabled our ancestors to 
discard tbeir former inelegant hose. But likewise as it 
caused the English Aanufactures to excel all of fordgn 
produefion,* jyicf to J)e sought after accordingly. The 
invention of this stockipg franqe enabled the manufacturer 
to export vast quantities of silk hose to Italy. These 
maintained •their sugeriocity for^so long a period, that 
Keyslar, in liis Travels flirough Europe, as late as the 
^year 17^10, remarks, that at Naples, when a tradesman 
would highly recommend his silk stockings, lie protests 
they are right English.' , ^ 

The success attendant qpo|f Mr. Lea's invention was 
not, &owaver, 'immediately consequent upon its introclpc- 
tio9. On contrary, the small use made of {Stockings 
in England at that time caused the piachine to be long 
neglected ; an^ iSmall was the- encouragement which 
he met with at homt:, that Mr. Lea was led to comply 
with the invitation uf Henry IV. of France, ^tld, accom- 
panied by several journeyman, established his looms for 
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agtime at Rouen, in Kormandy. The subsequent assas* 
sination of his royal patron, and the conBequeat*intemal 
troubles of Francb, compelled him, however, to abandon 
this establishment; and falling into a state of destitution, 
he soon after died in Paris. * 
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CHAP. III. 

HISTORY OP SILK CONTINUED. — ATTEMPTS TO NATURAL- 
ISE THE SILKWORM IN DIFFERENT COUNTRIES. 

EXTENSION OF TH^rtTHCURE IN FRANCE BY HENRY IV. — jEFrORTS 

OF JAMES I. TO PRtmOTE THE SAME OBJECT IN ENGLAND. 

HIS FAILURE. PARTIAL AND TEMPORARY SUCCESS IN AME- 
RICAN GOJiONIES. RENEWAL OF THE ATTEMIT IN ENGLAND. 

^SIGNAL SUCCESS IN INDIA. — EXEBTIG^'S OF THE RUSSIAN 
GCFVERNMENT. — SILK PRODUCED IN BAVARIA.— IN PRUSSIA.— 

1\ THE^AURfriUS. — NOTICE^ OF AN ATTEMPT IN SWEDEN. 

FORMATION OF A SILK COMPANY IN ENGLAND. ENDEAVOUR 

TO PRODUCE SILK IN IRELAND. THIS ATTEMPT ABANDONED. 

HOPES OF StCCESS JN MALTA. RECENT ATTEMIT AT ST. 

HELENA. * 

« 

Nearly at tl:^ close of the sixteenth century, the atten- 
tion of Henry IV. of France was particularly turned 
towards enUrging the silk manufactures in his kingdom- 
The silkworm and the mulberry tr^e had been previ- 
ously propagated iiY the Lyonnois, Daupliin^, Province, 
and Ifen^^olloc; bpt the king now naturaliatd the insect 
as far north as Origans, aiyi brought silk to be a very 
general manufacture in France. 

Th^re had been^no silk nuRufactories in Paris until 
the Parisians were enedUraged by him to form establish- 
ments for this purpose. The letters patent wjiich tfie king 
granted on this occasion are remarkable, as they conferred 
on success atRl perseverance in this pursuit no smaller 
rewards than tides of t|obiKty'. These were bestowed 
upefn the first manufacturers, on condition, tliat ,they 
^tould sujiport the rfiaiiufucture for twelve yq^rs. The 
ambition of sundry good citizens se^ms strongly to have 
excitad them^ to^ weave, in this novel manner, the silken 
web of their exaltation and the manufacture speedily 
flourished. * t» ‘ 

ly^ezeray says, that Henvy also planted mulberry trees 
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near Paris, and attempted to breed siljcworms at the , 
Tuileries, Fontainebleau, and the castle of Madrid. 

These efforts appeared for a time to be attended with 
success ; but later experience has shown that the silk- 
worm cannot be profitably propagated in any place north 
of the river Loire. The climate in the neighbourhood 
of Paris is decidedly unfavourabks to the attempt. The 
labours of the insect have, for a long period, bwn again 
confined to those departments of south, whence 
Henr;^ sought to colonise his more. northern provinces. 

The cultivation of the mulberry tree in France has been 
represented as occurring so early sf the beginning of the 
fifteenth century, in the reign of Charles VIII., cad its , 
introduction ascribed to some of the nobles who accom- 
panied that monarch in his Italian campai^. Other 
autliorities as confidently assert that Sicily was the, 
country whence the mulberry was first*transplanted into 
France. However* this may have been, its cultivation 
was at first confined to Provence, and was not even tliero 
attended with much success until the tiiAe'of Henry IV. 

In his endeavours to promote in every possible man- 
ner the production of silk in his dominiotis, this king 
offered great encouragement to th,jj cultivators of mul- 
i>eyry trees, and established nhrseries , wh^ncc^ young 
trees wereTreely given to such landed proprietors as chose 
to apply for them. 

Great anxiety has, at various times, been shown by 
the French government for the eKtonsion 'of this cul- 
ture; but the greatest wisdom has not been always 
evinocd in, the choice of means for atta^iing their object. 
Colbert, minister of Louis XIV., in his impatience to 
increase the production of tsilk, did not content himself 
with merely giving trees -droin the royal nyrserief, but 
also caused them to be r«mm^ and ()lant^d at the 
governikent expense. This over-degree *df liberahty, 
however, defeated its object.* The trees thus easily 
acquired were but little valued, ani weie eithef fatally 
neglected or wilfully destroyed by^ the^ peasantry. The 
error of *the government was by this means sow made 
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apparent^ and a plan much more rational and efficacious 
was adopted. A reward of three livres was offered th 
the cultivator for evefy tree that should be found in a 
thriving condition three years after it had been planted. 
Thus stimulated, the cultivation was conducted with 
greater carefulness, and Provence, Languedoc, Dauphine, 
Vivarais, Lyonnois, Crascony, and Saintonge became 
speedily covered with mulberry trees, idthough the pro- 
duction of silk was ^onfined to the four first- named of 
these provinces. • 

The degree of success which attended the efforts of 
the French monarch ^o extend in his kingdom the pro- 
, ducti^n of silk, fexcited in James I. of England an active 
zeal for its introduction into this country. This object 
appears tS have been a favourite with him, as he took 
, great interest in stimulating his subjects to reduce it to 
practice. Q^afing seen,” says king James, that in 
a 4ew years' space our brother the French king hath, 
since his coming to that crown, both begun and brouglit 
to perfection tl# making of silk in his country, whereby 
he has won to himself honour, and to his subjects a mar- 
vellous incrWvSe of wealth.” * — Aftcy which preamble 
he goes on to say, ^S^that, from the experience of many 
privat<^per|ons,who ha(l bred silkworms for their plea- 
sure, nothing had tfgpcared to cause a doubt tliat these 
may be nourished and'reared^in England, provided there 
were a sufficient number of mulberry trees to supply 
them with food."* To o];)tain thil requisite, he is found, 
in the year 1 608, sending circidar letters to all tlie coun- 
ties of Englaud/strongly recommending the inhalTitants 
to plant mulberry trees. He directed the persons to 
whom these letters were •addressed to take the oppor- 
tunitif of the holding of file •quarter-sessions, or of any 
other puftiej meeting, peffuade and require those \»ho 
w^e able, t8 buy and distribute in the coufities the 
number of ten thougandf mulberry pUnts, which were to 
be procured imLondpn at^the rate of three farthings per 
plant. Although at first the public feeling )vas averse 
* llarleun Mi^ellany, \ol. ii. * 
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to tSe novel undertaking, yet the contifiuance of the 
royal sanction and support, and a consideration* of the 
advantages reape^l by other European nations from this 
source, at length engendered a growing interest for the 
project. ’ a 

It may also be collected from some of king James s 
speeches in the year l 620 , that tlie people of England 
in general testified much ipterest on this subject. But, 
notwithstanding the royal countenance^^ the attempt was 
never attended by even partial success ; our climate being 
evidently too cold for the rearing of silkwonns with 
advantage. Several other trials, ivhiph have been made at 
later periods, have proved equally Abortive. ^ 

James w^as likewise anxious to introduce the silkworm 
into liis American colonies, and several times Tirged the 
Virginia company to promote the cultivation of mulberry 
trees and the breeding of silkworms. i>He addressed a 
letter to them exprcsbly on this subject in the year 1 62 ^, 
convc'ying to them strict injunctions that they should use 
every exertion for this purpose, and shouVi* stimulate the 
colonists to ai»ply themselves diligently and promptly to 
the breeding of silkworms and the establislirvent of silk- 
w-orks; In-stoAving their labours rathw in producing this 
ricl\ commodity, than to the grow^th of “ that jpernicious 
and offensive weed” tobacco, an artiejie to which his ma- 
jesty has recorded and published liis^violent aversion. 

I'he comjiany, tlius incited, showed much zeal in 
their endeavours to accomplish the king’s wisrfes. • They 
lost no time in transmitting his majesty’s letter to the 
governor aiyl council of Virginia, togeth^ij with particular 
instructions how the colonists might best employ their 
labours in the production of,»silk. For tlie furtherance 
of this object, their in:*trhctipns were acconcipaniec^ by 
sevQral copies of a work on the management of *ihc silk- 
worm, wtritten by Mr. John Bonoeil. Thief'gentlemafi, 
who was a member- of the Virginia company, engaged 
warmly in tlie undertaking ; and was sp fplly convinced 
of its practicability, as to assert that, with an adequate 
number of hands, such a quantity of Isilk might hf pro- 
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duced ili* as in a very short time would 

ciently supply all Christendom. ^ ^ 

The misfortunes soon after this tin^e experienced by ' 
the colony of Virginia, and which involved the dissolu- 
tion of the company, materially checked the execution 
of this project. ’ A considerable . number of mulberry 
trees were planted, and flourished; but little silk wa$ 
produced. 

In the year J654, the rearing of silkworms again 
became a subject of interest in Virginia. This revival 
was principadlyK)wing to the exertions of Mr. Edward 
Diggs, who confidendy as^erted that he had conquered 
all l^e main difficultrcs attending the experiment. He 
' endeavoured to persuade the Virginians that in a short 
time a gfeat quantity of silk might be very profitably 
obtained ; but it docs not appear that the production was 
’ ever carriefl to any extent in that colony. It is probable 
that the plantirs found a source of greater profit in the 
growth of tobacco, for which they met.witli a ready 
market both in the Another country and the north of 
Europe. 

A renewqfl attempt to produce silk in England ap- 
pears to have been made in the year 16'29* This may 
be inferred from t grant having then been mad^ to 
' Waited aHop,' of Ijie custody of the garden, midberry 
trees, and silkwormil, jiear Sj. James’s, in the county of 
* Middlesex ; although tliis may possibly have been a 
continuaticHi of ^ing: James’s prcject of the year l608. 
The scheme was once a^ain revived in 1718 ; a patent 
having at that (^me been granted to John Aj^letqn, esq. 
for producing raw silk of the growth of England. To 
accomplish thfs undertaking he was authorised to raise 
a fund joint-stock si^bscH^ftion. This he accoin- 
pHsned, dividing the capit/d into shares of five poqnds 
eviti. A 8fed of trust wa*s executed; and eiirolled in 
the court of chancery ;<^rectorB foi^ managing the con- 
cerns ef the 4 »>ippany were chosen by the subscribers, 
and Ehdsea park, bbing Conveniently situateil, an<l pos- 
sesmg a eoil favourable for die purpose, wa^lBxed upon 
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at the spot on 'which the operations should be conducted. 
A lease of this glace for 122 years was obtained^ and 
2000 mulberry trees were soon actually planted ; this 
forming but a dmall part, however, of the vast quantity 
'Which the company contemplated raising. Many large 
^edifices were erected at a great expense upon the spot, 
the remains of which are a.t present scarcely discernible. 
Mr. Henry Barham, who probably w%8 a member of 
this company, published at this tirpe an essay on the 
lilkworm, wherein he laboured to prove that all objec- 
tions and diihculties raised againa( the prosecution* of 
what he calls this glorious undertaking” w’cre ’«ere 
phantoms. The event, however, pfoved him to be 
wrong ; and showed that difficulties did exist of Kn insur- 
mountable description : for although it was confidently 
predicted that in the ensuing year a co:i&iderab1e quan- 
tity of raw silk wouAl be protluced, the expectation w’as 
disappoigited, and the company soon sink into oblivion. 

This undertaking had arisen among *the crowd of 
speculations conceived at that period, wdiich produced 
such disastrous results ; projects, whether •rational or 
chimerical, wdiicli- w-erc all alike eagerly embraced by 
the insensate multitude. The dr^atfful rqvulsjon y^hich 
followed may account for the rapii cxtiifction 6f a 
scheme, the projectors of w^iich haif contemplated such 
splendid advantages. 

In the earliest iufan^ of the settfeivont of Georgia, 
in tlie year 1 732, a piece of ground, belonging to govern- 
ment, was qjlotted as a nursery plantatioi>for white mul- 
berry trees, and die attention of* some of the settlers was 
soon engaged in rearing silkw^ran's. This liranch of in- 
dustry gradually, althodgh* sUwly, increaseck bod^ in 
Geoegia and South Carolina ;,,andfit appearing desirable 
to govcriiment that this country should be* enabled td 
draw supplies from jts colonics, richer than be dependent 
upon foreign states for a material of condiHially grdwdng 
importance to its manufactures, an ac^ of parliament 
was passed* wi 174.Q for encouraging t!he growth cf eo- 
lonial silk ; under the provi^ons of wliich, all thatVas 
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certified to be the production of Georgia and Carolina 
was exempted from the payment of dyty on importation 
into the port of London. Encouraged by the increasing 
gp-owth of raw silk in these colonies, Which induced a 
belief, that by the adoption of more judicious plans ai^ 
abundant supply might be drawn from them, sufficient 
to answer all tlie demands, of our manufacturers, a 
bounty was off€;fed for the production of silk, and an 
Italian gentleman, Jiamed Ortolengi, was engagftl, at a 
suitable salary, to proceed to (ieorgia and instruct the 
colbnists in the Italisyi mode of management. Although, 
for ^ time, hopes wfere entertained that the Georgians 
might find in this pursuit a valuable branch of industry ; 
yet, in consequence of one or two unfavourable seasons, 
and still more from the quality of the silk proving very 
indifferent, its aulture soon began to decline, and the 
lessening of the bounty became a signal for its abandon- 
ment by the planters. A small quantity was still raised 
by the poorestaof the peasantry ; but before the close of 
the eighteenth century the production of silk w^as wholly 
discon tinucj in Georgia. 

There is no doubt that the cultivation of the cotton 
plant, which in the itiean time had been introduced, 
proved so advantageous to the planters in Georgia, as 
to render a further {Prosecution of the precarious and less 
profitable silk product distasteftd. 

The. reding of ylkworms haai been an object of in- 
terest in Carolina so early as the year 1732. This 
branch of indi^try was undertaken principally by the 
small farmers, many of whom produced from forty to 
fifty poynds’ height ox ^ilk^n die season. The eiidea- 
You^ to ilYctease and per&^cbfis production in diis colony 
were loifg persevered iti. JLn the year 1771, *Louisr de 
SL Pierre made a representation to govemmenf, tliat at 
the expense of his wholb fortune he ^lad brought to per- 
fectioxf the ai^ of making wine and the prpdgption of 
silk at New Bou|*dea\ix. Ujs specimens of wine and silk, 
which, were transifiitted to this country, ware thought 
deaeiwing of notice by the ^triotic Society for the £n« 
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couragement of Arts, which testified its approbation of 
M. Saint Pierre's e^xertions by presenting him with their 
gold medalj accompanied with a premium of fifty pounds. 
Notwithstanding this stimulus to further effiurts^ th% 
quantities afterwards raised were small^ and the cost of 
production proved too great for sHccessful competition 
with silk of other countries. 

The truly useful society just mentioned persevered 
for a series of years in offering regards for the pro- 
duction of silk in Great Britain and her colonies^ and 
discontinued this encouragement oi^ly when ^1 hope’of 
accomplishing what appeared so desirable* an object J;iad 
ceased. The society has repeatedly brought into notice^ 
and fostered, both by pecuniary gifts and honoAry dis- 
tinctions, various improvements suggested by labouring 
silk- weavers, who, but for its assistance, would have 
wanted the means of Embodying and realising their con^ 
ceptions. Descriptions of several of tliese improvements 
will be found in this volume. » . 

Many parts of the southern states of America appear 
to be as well adapted for the cultivation qf mulberry 
trees and the rearing of silkworms as the European 
cour/ries in which they arc alrcady^uccessfully jiroduccd. 
It is said that the principal difficulty with •whiefi the 
Americans had to contend in proddeing silk in these 
southern colonies arose out of the circumstances of the 
labouring population, which then vnjisted^ of 'negro 
slaves, wlio coulil not be made sufficiently attentive and 
skilful in th^ management of the business This opinion 
receives contirmation from the fact, that the same pur- 
suit proved, at one time, not pnly practicalfle but. profit- 
able in Connecticut, whePe lancV was comparatively Ij^gh 
rentivl, but where careful and intelligent white labourers 
might be procured. •* * 

A project was forjned many yekrs back to extend the 
culture of thp white mulberry tree over all^the states of 
the American union, and a cdnsidlral^e number was 
planted in consequence. In the year’1789 a very ex- 
tensive nursery of these treeif was established near rtiil- 

i> 2 
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adelphls ; another at Princetown^ in New Jersey ; one tit 
New York^ and a fourth in Long Island. The states 
considered it politic to establish these nurseries, with the 
idiea that in the then unsettled state of Eilrope, emigrants 
from the silk countries might be allured to a place where 
proTisioii was alrcady»made for enabling them to pursue 
their accustomed employment. This expectation does not 
appear in any case to have been realised, * 

Establishments fgr producing both raw and wrought 
silk have long flourished in the settlements of British 
India^ wh^rc proxinrity to the country of its original 
production, the? fitness of the climate, and, above all, the 
cheapness of tabour, have contributed to ensure com- 
plete su^css. The island of Cossimbuzar and its neigh- 
bourhood, in the province of Bengal, are parti('ularly 
favourable to the labours of the silkworm. Since the 
ye&r I76O the quantity of raw sill^produced in the ter- 
ritories of the Kast India Company has bi»cn very exten- 
sively increased, and an equal advance has been made in 
tlic improvement of its quality. 

There a»2 eight principal silk fll^aturcs or factoric«: 
belonging to the cojy[ipany in Bengal. In every filature 
arc ery plowed, ^ccordin*g toils size, from .3000 to 1 Of 000 
people ; anflif todicsc are added the mulberiy planters, 
wonn-feeders, &c., the number dependent on each estab- 
lishment ijjay be stated at from 10,000 to 40,000 men, 
wometf, and chilrlrfti. ^ * 

Attempts have been made to introduce the silkivorm 
into other part# of the company’s possossior^, es5)ecially 
on the coast of Coromandel. Dr. James Anderson, who 
was particularly zealous “in* promoting this among other 
useful undertakirigs, intRjdUccS mulberry trees at Ma- 
dras, afibu^ the year I*770*,* and, finding that 'they grew 
Iflxuriantljt endeavoured to procure silkwonns^eggs from 
Bengal, llis first and* second atteiflpts failed; but the 
third, which •wirii ^udable perseverance lu*.made in the 
year 1769^ succeeded j)Qrfectly ; and the advantages 
likblw to accrue ^rqm the production of siTk soon en- 
gaged several [jersoiis on dmerent.jiarts of tlie coast in 
* * Note-K. 



CBAP^III. BISTOB.Y OP SILK. 3? 

brooding the worms. In a letter addrersed by him to 
sir Joseph Banks, dated 26th January, 1792, tJr. An- 
derson says, 1 have received accdunts of the success of 
the silkworms at Palamcotta and Masulipatam ; as well 
as of the recovery of those that had been diseased in the 
late rains at Trichinopoly ; so that a breed of this insect 
is already established in an extent*of 600 miles upon the 
coast." In a future chapter the increasing importance 
of this branch of Indian commerce #^ilh be shown. 

The jirod action of silk has alwayobeen deemed an ob- 
ject worthy to engage the attention of those European 
sovereigns who take much interest ^n the welfare of their 
subjects. The dissimilitude of their own climates to 
that of the native country of the silkworm h^ not de- 
terred these jiotentates from making the attempt. Peter 
the Great of Russia, so indefatigable in his endeavours 
to raise his country^n the scale of nations* did not neg- 
lect any efforts to obtain for it this desirable object, and 
caused several mulberry plantations to be formed and 
carefully cultivated in many parts of his dominions. 
These have flourished even so far north as 5 4° of lati- 
tude. • • 

The attempt to rear silkworyis# in the Russian do- 
miilions was begun under the auspices of t4e empress 
Catlierine, who partook of the d^re to *promote the 
production of silk in her empire. ’ For this purpose, she 
placed a colony upon ap island called Achto^ha, situated 
in the Volga, where a plantatioif (A mulberry trees 
already existed. The colony consisted of four hundred 
men, besidfes females. ^ To ^ese she gAnted exemption 
for ten years from all imposts ; after which term they 
were allow’^ed to })ay th^ii> dapltation tax and (fther im- 
posts in silk, taken at tfle Value of ten roijble& per 
{loillnd. -• • 

Mr. Sievers, by employing tlje most careful and ju- 
dicious management, reared silkworms success^iHy st 
Bauenhofl'in Livonia, at the latter end <5f the last century. 
In a lettca: written by him to a scie^ptilflc gentleman in 
England, Mr. Sievers relates, that at Kiovia, ^ poor 
• D 3 
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tailor,^ a nati^ of Upper Silesia, living in a house oppo- 
site to pne of the mulberry gardens planted by Peter me 
Great, was induced to solace his leisure hours as well as 
to add to the scanty prohts of his 9 alling by the rearing 
<Jf silkworms. In 1797 » the third year after the com- 
.mencement of his labours, he delivered twenty-five 
pounds of silk to th^ director of the imperial gardens, 
who, by order of the empress, paid him for it at the rate 
of ten roubles pfer jv^und. The poor man expected that 
the year ensuing would increase his produce one fifth 


par.t. 

The first riband 'that was attached to the decoration 
of ijie military order of St. George, was manufactured 
out of die produce received from the Achtouba colony ; 
and, although coarse both in its texture and material, the 
empress^ averred with a smile, that never in her esti- 
mation had ^eVorii finer silk. E^ablishments are now 
regularly formed in JHussia for manufacturing silk of 
native production ; and the inhabitants fla'lter themselves 
with the expc?tation that in a few years they shall be- 
come independent of Persia for tlie supply of this ma- 
terial. • » 

It is said, that tlv ]^earing of silkworms has lieen suc- 
cessfully followed in Bavaria and other parts of Ger- 
many. THfe Freiftji protestant refugees cairied the art 
to Brandenburg, wher*e they *8ettled, under the protection 
of the gra^ elector Frederic- William, at die ^nd of the 
seventeenth centftrj^ Mayet, who wrote a book expressly 
upon the culture of silk in the Prussian dominions, re- 
lates, that in th^year 179d, the baron de Heiiftz, I^ussian 
minister of st^te, cultivated the mulberry, and produced 
silk upon his estate which f cknowledgod to be equal 
to tbe finest product of tHb l^ilanese. 

A short lidme before thfr English obtained posses*kion 
of the isles of France ajid Bourbon, the Frencfi govern- 
ment attempted to mtr^uce the rearing of silkworms in 
those islands f evincing thus a spirit very different from 
that which has ifsqalJy governed the policy of countries 
towards their colonial dependencies. Thes5 have been 
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too often considered as only outlets for superabundant 
productions^ and sometimes even have been debarred 
from growing articles of use, for which nature has pecu- 
liarly fitted ^eir climates, in order tliat the parent state 
may supply them at a dearer rate for its own undue aft- 
vantage. In the case just mentioned, the government 
of France granted a sum of monej^ to create rivals to its 
own silk growers, and sent out agents properly qualified 
to carry the plan into effect. The Joss* of their colonies 
necessarily rendered these attempts <abortive. That the 
idea was in itself well founded, appears from the suqcess 
which accompanied a similar attemVt afterwards made in 
one of tliose colonies. When sir Robert Farquha|*was 
appointed governor of the Mauritius, he procured silk- 
worms' eggs from Bengal, and intrusted them to the 
management of M. Chazal. This was at the latter end 
of the year 1815. ,, In the month of Mp/ch following, 
about 80,000 cocoons had been already obtained, more 
than a fourth 'part of wliich was reserved to produce a 
brood for the following season. * ' 

Altliough M. Chazal had meanwhile distributed silk- 
worms to many af the colonists, yet whaff he reserved 
and reared himself yielded, in^&17, more than 200 
podnds’ weight of silk, of which one bale, weighing 1 r6 
pounds, was conveyed to England yf the following year. 
A specimen of this was presented to the Society for the 
Encouragement of Art^, from which M. Chazal claimed 
the premium which it offered for the growth of silk in 
British colonies. The absence of official documents, 
and the tfme necessarily consumed in* obtaining these 
from so distant a possession, together wjth some other 
circumstances not imppriartt *to he mentioned, caused 
considerable delay in the adjddication of his*clj^im^ but 
did requi&ite documents havflig then arrived^ the society, 
in the year 1824, awarded to IVJ. Chazal dieir large gold 
medal. The silk, which was carefully examined ^y some 
of the most eminent brokers ip Loxddn, Vas said to be 
of tolerably good quality. * • 

A few years ago, the ^wedes attempted to ibp the 
D 4 
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toider silkworm in their inhospitable climate, and with 
some 'appearance of suqcess. In the Stockholme Joumall 
for March, 1824, an interesting notice of the subject is 
to be found. After enumerating the motives which first 
instigated the Swedes to encourage the growth of silk in 
their country, the statement thus continues: — ^‘The idea, 
indeed, is not new ;• and experiments made long ago 
presented encouraging results, though it appears that, 
until the preseift njoment, the attempt has never been 
seriously made. Experiments instituted during the last 
year (1828) in Stockholm, for the purpose of disco- 
vering some indigenous tree capable of nourishing the 
silkworm, havd procured silk of very fine quality. The 
culture of the. mulberry tree is extending itself in the 
provinces ; and important communications on the most 
convenient mode of rearing the worm have been gene- 
rally promulgated. The silk so prq^luced in Sweden has 
confirmed, in the amplest manner, the remark formerly 
made on the superior fineness and solidity of silk grown 
in the north, <#)mparcd with that from more temperate 
climes ; a fact that has received tlte unanimous sanction 


of the members of the Royal Society of Commerce, as 
well as of many sjjk^ manufacturers. It supports the 
ordinary preparation and dye equally with the best* In- 
dian bilk, ^sscssihg the same biilliaiicy and the same 
softness. The silk Mso that has been grown for the 
last few years in Bavaria is superior to that produced 
in Italy." • • • 

Another attempt for production of silk^in the 
British dominidns was made at^ the commtfiiccmcnt of 
1 825, a pericgl when the rage for new commercial pro- 
jects was scarcely less vidlehty Qr its eventual revulsion 
less disastreus, than they Vefe during and following the 
memorable tspeculations of*i71b. The compigiy wliich 
w4s formed for tlie pufpose just mentioned was incor- 
porated under the title of The British, Irish, and Co- 
lonial Silk CoftipAnj^" Xhis undertaking was supported 
by characters of Ufet^highestrank and respectabifity, many 
of i^hom were induced to gj^e their countenance to tlie 
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pri^ject, by a patriotic desire to ameliorate \he condition 
of the Irish peasantry, by adding^ to their profitable 
sources of industry. The undertaking should by no 
means be ranked among speculative and delusive schemes^ 
raised for purposes of evanescent profit to their projectors, 
and with little reference to ultimate consequences. A 
royal charter was obtained, and active measures were 
taken to promote the success of 4.he desi^. A spot of 
ground, jof about eighty acres, was selected, on the estate 
of the earl of Kingston, near Michelstbwn, in the county 
of Cork, and in this place nearly 4;00,000 trees of the 
white mulberry were transplanted. The .whole proved 
unusually successful, very few trees having died, find 
many having in the first year of their transplantation put 
forth shoots twenty inches in length. A small but com- 
plete building for rearing silkworms was adapted on the 
plan of count Dandok), and every thing seAned to pro- 
mise that success which should attend judicious plans 
and well-directed energy. The experiment, was also re- 
peated on a more limited scale in England. Between 
70,000 and 80,000 mulberry trees were planted on 
nineteen acres of fine rich soil situated near Slough. 
The trees flourished here as well as ih Ireland : but the 
attempt to rear silkworms in the Unijed Kingdonf has 
been ultimately abandoned by this .ct»mpany. Its ma- 
nagers now turn the whole of their attention to an estab- 
lishment in the island of Alalta. Thi^ has hitherto been 
attended with success, and pfomifies advantageous Results 
to the pi^oprietors of the company. • 

The cultivation of cotton^ which had formerly been 
pursued at Malta, was checkpd^ by the irifcreased pro- 
eduction of Egypt, and thfc flpro^rous population of that 
islan^ were consequently reduced tg great distres# ; fhis 
new enterprise, therefore, which offered to tife Maltese 
a prospect of again turning their industry into a profit- 
able channel, was hailed by them with eqth^siasin. • The 
nature of the climate, joined to'othef local advantages, 
promise a favourable result to the eltcieavours the 
company on this island. The growth of the mulberry 
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tree in Malta^ where attention has been paid to its 
vation, is said to be more rapid by at least one tl^rd 
than in Italy. * • 

^ The recent experience of this company leads to the 
conclusion^ that if our moist and variable climate do not 
in itself oiFer a sufficient obstacle to the success of at- 
tempts at rearing the silkworm, there would still remain 
another objection, which, though fatal to such an under- 
taking, cannot^on^ny account be deplored, naynely, the 
high price of labftur. Silk requires so much care and 
attention for its production, and so great a number of 
persons must, be employed in an establishment for rearing 
silkworms, that it is only in countries where the number 
of the^oorer class is great in proj)ortion to capital, and 
where, consequently, labour must be extremely cheap, 
that the silkworm can be reared at an expense wliich 
offers succ^sUilly to compete witji other regions. Even , 
*then the superior skill and knowletlge of people to whom 
the silkworm^ has long been an object of attention will 
alway.s ensure them a superiority over novices in the art. 
This was one cause of failure in Ireland. Unhappily, 
labour is not much better paid then: than in Italy ; but 
the ignorance and^avkwardness of the Irish peasantry, 
in best(^vinj!; the ncce.ssary attentions upon th^ silk- 
worms, an avocation totally differing from any to which 
they had previously been accustomed, afforded sufficient 
reasop for rendering their enjploynient unprofitable to 
the growers. * • 

In the year 1826, some silkworms' eggs were sent to 
the island of St. Helena, th^t the j^rodfiction of silk 
might be attempted on that isolated spot. It is said 
that mulberry trees are akeady flourishing there, and 
thftt success may be ^expected to follow the experiment. 

^ For a Very long period* silkworms have be^n reared in 
England as objects of curiosity or, amusement ; and al- 
most every ^schoolboy can testify the success which has 
attended his care# in tending them. There is, indeed, 
np doubt, tlia*t with an “equal degree of attention silk 
m^^ be produced in Englaad as well as in other countries 
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situated in an equally high latitude ; but ihe high price 
of^ labour will always prevent its culture becoHning a 
source of profit to' the producer in England. 

Although the great increase of our manufactures^ and 
the importance of our trade in and consumption of silft^ 
are fully shown in another chapter^ yet the history of 
silk cannot perhaps be better concluded than by drawing 
die reader’s attention to the enormous quantity of this 
material used in England alonej amwndng in each year 
to more than four millions of pounds^ weight. Fourteen 
thousand millions of animated creatures annually live 
and die to supply this little corner of the world with an 
article of luxury ! If astonishment be excited at^lhis 
fact, let us extend our view into Cliina, and siyjvey the 
dense population of its widely spread region, who from 
the emperor on his throne to the peasant in tjie lowly 
hut, are indebted for^ their clothing to tlfe labours of the 
silkworm. * 
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• CHAP. IV. 

TRADE OF l^REION COUNTRIES IN SILK. 

CHINA, FRANCE, ^ALY, SICILY, TURKEY, SWITZERLAND, VRUSSIA, 
• • RUSSIA. 


The preceding chapters have shown the times and 
modes in whiph silt was first introduced into different 
stAes and kingdoms. It is now proposed to give a brief 
skctch^f the* present condition of the trade and manu- 
facture in some principal foreign countries. 

China is sti^l as productive of silk as in more remote 
times: it continues to form one oj^the principal internal 
trades of the empire, furnishing employment to a greater 
number of ii^dividuals than any other occupation. Sir 
George Staunton tells us, that women only are employed 
in Han-choo-foo in the fabrication of flowered and em- 
broidered latins, as well as other Kirieties of the finer 
tissues, and that awast number of workwomen are thus 
engaged ^n vfery extensive factories.* * 

The silkworm lii reared in China, for the purposes of 
manufactures, soutli of the Yellow River, but not far 
beyond it; the most southern parts of the empire being 
unfavourable t5 its giowth. Silk is produced in the 
greatest quantity in the neighbourhood of Naq-kin, in 
about the thirty-second degree pf north latftudc. 

The Chinese faculty of imitation continues to be suc- 
cessfully exercised in t(ie *iiRinufacture of silks; of this, 
the Amefican merchants are accustomed to avail them- 
selves pA^^tably, sendin/^ French patterns, to diina, 
which are then copied with an ei^a^tness which makes 
thesft imitations^ m every respect save one, quite equal to 
the original fabriciA Being great economists, the Chinese 
ai;e more sparihg^ in the tise of their materials, and the 

* Staiinton’s Embassy, yoL jl p. 432. 
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weight of the goods is perhaps one fifth les* than tl^at of 
the j>ench : the latter, indeed, are considered to Be un- 
necessarily prodigal of their material ; and the Chinese 
imitations present more than an equivalent advantage, 
being obtained at far less cost than the French fabrics. * 
England imports a vast amount of both raw and 
wrought silks from China. The latter description is 
included in the official custom-house returns with Indian 
goods, on which account its quantity c&nnot be accu- 
rately stated. The importation of raPW silk from China 
in die course of the year 1829 anjounted to 600,000 
pounds’ weight. 


The growth of silk in France is still confined exclu- 
sively to its southern provinces. Lyons, whiclj is the 
greatest silk manufa 9 turing city of FrSnoe, furnishes 
very few silks of its own growth ; it is, however, the 
great emporium whence the merchants of Paris and other 
cities obtain supplies ; as all silks brought from odier 
]>Iarcs, either by land or sea, are obliged at least to pass 
through Lyons. the year 1540, Francif I. granted 
to this city the privilege of being an exclusive depot, 
which was continued by various royal ordina#ces down 
to 1717 . The rate of duty was altcfed by*almost all 
these ordinances ; but no documents are to be found 
whereby to ascertain wjiat effect any of the different 
changes produced upon the silk trade oi'manufacture, 
For ^ short period (from 1720 to 1722) the privilege 
of import ahd deposit jvas extended also to Dunkirk ; 
but in the latter year it was again confined to Lyons, 
with the additional regulation* that no foreign silK should 
be imported into France by any other port fhaji Mar- 
seilles, or J?y land except by thh brfdge Beauvjisin. This 
ordinance also decreed, that all tlve silk grown in France 
should be sent to Lyons for sale, where it was sul^ected 
to a duty of three and a half sols p«* pouTid, while silk 
of foreign growth was burdened with ihe heavier ira- 
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post of fourteen sols per pound. The refz^ulations which 
thus jWoured Lyons at the expense of every other part 
of the French kingdom were not adopted with the view 
of obtaining revenue for the state, but with the single 
(fbject of benefiting that one city. The amount received 
in duties was appropriated towards the payment of its 
municipal debts, wfiich would appear to have been 
somewhat considerable, as the privilege was continued 
down to the pefiodiof the French revolution. , 

When Lyons was in its most flourishing state, it was 
computed that, on an average number of years, COOO 
bales of silk, each weighing 1 6*0 pounds, passed through 
the^ity annually. Of these 1400 bales came from the 
Levant^ 600 from Sicily, 1500 from Italy, 300 from 
Spain, and 1200 from Languedoc. Provence, and Dau- 
phine. ^In the zenith of its former prosperity it had 
been reckoned, \hat Lyons emplo^jed 18,000 looms in 
silk manufactures. But the disastrous effects of the re- 
vocation of the edict of Nantes in 1 685* gave a serious 
blow to this \)ro8perity ; and in the year I698 thfe 
number of looms amounted only to 4000. This ma* 
nufacture afterwards revived, and a great part of Eu- 
rope long drew suppli^ of brocade and rich silks from 
Lyons* • • * 

The decay of thQ manufacture at Tours was not less 
remarkable. This city, before the revocation, could 
boast of possessing 800 mills fo|; winding and preparing 
silk, and 8000 lAonds for weaving it ; while 40,000 per- 
sons were employed in the manufacture : 3000 looms 
were then at work in the manufacture of riflands alone. 
But soon aftv the penod mentioned, Tours employed 
only 70* mills, 1200 looihs* and about 4000 workmen ; 
while tljp consumption of* sitk, which in the tjime of its 
prosperity ihad aroounled ^ 2400 bales of 1 ^0 to ^00 
pflunds^ weight each, h^ decreased {p 700 or 800 bales. 

Th^ revolution, of necessity, caused much alteration 
in the generdi state of .manufactures in France ; but 
Lyons, although*its exclush^e privileges were withdrawn. 
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remained^ and still continues to be^ the principal' seat of 
the* silk manufacture. At a very early period, thid city 
had acquired celehrity for the brilliancy of its dyes, 
which were used, not only for its own manufactures, but 
also for those of* Paris and Tours. So much jealous)^ 
did the government evince of retaining this superiority, 
that it prohibited the exportation of^yed silk, lest other 
countries should imitate and rival the beauty of French 
manufactured goods : a senseless ijroktbition, which 
obliged the silk merchants of France to forego a present 
advantage, lest at some future period it might possibly 
escape from them. ' 

At the period when Savary wrote, it is stated that ♦he 
manufacture of ribands had very much retrograded in 
France. Those made in Paris were considered lis the 
best ; but considerable quantities of an inferior quality 
were manufactured at Chaumont and St, £tignne.‘ En- 
glish ribands, which Vere then admitted into use in. 
France, subject to a duty of four livres per pound, were 
greatly preferred by the Parisians to tliose^f their own 
make, and we consequently enjoyed a considerable trade 
in them until the ]^ear 1701, when the importation of 
foreign silk goods into France was whoUy prohibited. 

The first frames used in France for wca^ng .silk 
stockings were introduced into Paris, fwm Plifgland, in 
iC^b. This manufacture spread so* rapidly, that in 
sixteen years from that time the stocking weavers were 
considered of sufficient infportanc^ to be incorporated by 
royal ordinance, which at the same time indicated the 
kinds of %ilk ^hat it was permitted tlie manufacturers to 
use in their constructioir. Various arrets were issued 
by successive monarchs to regulate this branch of in- 
dustry: from these it appeairs, «that extensive^ stocking 
manufactories were established* in numerous tD\^s, to 
which, in the usual meddling spirit of the gdVenimcnt, 
they were restricted hi the year iTOQ. The stocking 
manufacture no longer exists in the grcygiter port of those 
towns, but is principaUy carrie<l on in the* Cevennes. 
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It is" stated, in the Commerce du 19®* Siede/' 
that between* the years 16*88 and 1741 France annually 
exported to England manufactured silks to the amount 
of 12 J millions of francs. In 176*5 the English govern- J 
eaent commenced its system of prohibition against the 
introduction of foreign silk goods ; and to this circum- 
stance it must, perhaps, be ascribed, that in the year 
1784 the exportation of wrought silks from France to all 
countries amounted in value to only 25,600,000 francs. 
In 1789 it had increased to 29>745,000 francs*. 

Immediately after this, and during the early years of 
the revolutionary w4r, the quantity fell off very much ^ 
bul after a time the trade somewhat revived. 

In 1801 the value of exported wrought silk was 
39,81^,000 francs; in 1820 this had increased to 
123,063,000 francs ; in 182 1 it was 1 1 1 ,689,000 francs ; 
in 1 822, 95,063,000 francs ; and in 1 823, 84,302,000 
/rancs. ^ 

In 1786 Lyons employed 15,000 looms; the ferment 
of the inci{>iftit revolution reduced this number in the 
year 1789 one half ; when tliere were 12,700 workmen 
employed. • The state of the manufacture cannot be 
well ascertained during the convulsions of the revolution ; 
but jt is^kno^n that among the effects of that drcfidful 
event, the^numhar of silk looms was so reduced, that in 
the year 1 800 they .amounted to no more than 3500, 
employing only 5800 artisans in the manufacture. 
After* that time tkc trade gredtly levivcd. In 1812 it 
employed 10,720 looms, and 15,506 workmen. In 
1824 the sille looms of Lyons were said^o amount to 
24,000, employing 36,000 mCn. A Lyons newspaper 
of 1835 gives the exacu number of factories in that year 
as Jjeing ^526, and the tiuaiber of looms 20,101 . Since * 
that p^ri^d Iwth are caid.to be diminished. One of the 
causes of fliis diminution is, perhaps, to he ibund in the 
dispersion of looms among the vill^es comprised within 
a cifcle of Aeu cj fifteen leagues round Lyons ; pro- 
visions, and cqjisequently, labour, being cheaj>er in these 
places than in the city. • 
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Foid};n ^oinpetitionj, and Royne inauspitious nipasurea 
of inlcnral policy, have also produced fhictuatibn iii this 
manufactiiiL ; luur we karn from the Lyons newspapers, 
as well as from othet sources, lliat inucji misery has 
pre^ ailed at intervals in that once floilikhifi |5 city. In 
the be^i^inning of 1829, operative silk-wcavets of 
Lyons wiMC in so great tlistrcss that a public subscription 
was raifcod for tjicir relief. At the meeting convened for 
this purpose it was stated, that, of ^2,ft()() loonjs exist- 
ing in the city and its immediate neighbourhood, not 
more than one third wore in usCj while the w'ages of 
tlioso artisans who could obtain employment had, as a 
necessary consequence, fallen very considerably. / 

Fiance produced in 1812, according to-g^^od ^lythority, 
987,000 pounds weight of raw' silk, and imported a like 
quantity. Tlic average annual consumption of the 
country for tlie years, 1822 and 1 82.V, estiraated at 
I,()00,0()0 pouiuls. * • 

Dining the last sixteen y(‘ars great efforts have been 
made to increase the cultivation of tbc^^mulberry and 
tlic production of silk in France. It is believed that, in 
consequence, tboa:pnual produce has, since tlfc ytarl814, 
been iiici cased one third. A mei chant of Lyons slates, 
diat^oitign silk does not foim more than otic tenth or 
one eighth of the whole quantity now ased in*the French 
manulaclories : thirty years ago one half was foreign. 
No vtry authentic information can, indeed, be obtained 
on this point. Tlie want of cicp aiquminiativemotions 
respecting the growtli of silk in France cannot be better 
excmidificd^han by contrasting statemeflts furnished by 
those who profess to IijA'c good information on the sub- 
ject. In “ Lc C'omincrce^i’ii J9"'® i^kcle,” th» annual 
’jiroduccof ]S2r» is stated* to# amount in v.'ilue to^l.5^ 
inillvns of fiancs. Kstiinaivng #tjie avciagf v31iie per 
pound at 22 francs, the quantity jiroducedis found ra- 
ther to exceed 70(1*, 000 pounds’; aikl in the Annals 
of AgiicuUuie,” published in i828,^0ic jwoducc'Vf raw 
silk is estimated to be of the* value oj tO inillioi.s of 
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frail cs* and iivweight rather more than 2 , 700 , 000 , if the 
price pirtipouud be equally reckoned at 22 francs. 

No information of a more accuiaic description can 
be acquired concerning the quantity of silk goods which 
form part of the external trade of the country. This 
cannot be ascertained even by reference to the French 
custom-house reports, as, when a declaratitin is made, 
which is not always the case, the declureA is usually in 
the proportion 5f ffoin one half to two thirds of the 
real value. The greater part is cx]>orbcd without any 
declaration of value ; and, in particular, the quantity of 
goods smuggled into* other countries is never noticed in 
the^ custom-house reports. 

France prohibits the exportation of its raw silk ; the 
reason assigned for which restriction is, that the country 
does jiot produce a supply sufficient for its own manu- 
factories. is difficult to see how France can possibly 
benefit by this prohibition, so lohg as the markets of 
Italy arc open to licr merchants, and foreign silk is con- 
tinually passii1|5 through her territories for the supply of 
other countries. The raw silk which we receive from 
France is tl|e produce of Italy, merely passing through 
the hands of French commission agents in its transit 
between ^le countrie??. In this way England is^sup- 
plied with •a larp^ proportion of the raw^ silk wliich is 
imported from forAgn European nations. 

It ifi the pojic); adopted by some Italian states to 
prohibit the exportation of ihci; raw silk. England is 
in consequeneei obliged to obtain a great par^ of the 
Italian silk which lier manufacturers requjre, through 
FrancCj* into Vhose tenHojy it is smuggled. An inter- 
mediate nation thus rea^s which, hut for these* 

abs5rd€*ef|rictioii8, w^uld^be acquired by the countiy of 
production.# * * ^ 

It is impossible to conceive that ihesc Italian govem- 
mentsican remain ignorant of this fact, which is notorious 
to all the woAd beside ;*and it is almost as difficult to 
im^ine diat thSy can believe the interests of their sub- 
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jects to be protected, by placing restrainu upon the ex- 
portation of their raw produce. Any country vtrtfich pro- 
duces superabundantly, would be plunged into far greater 
distress by the. loss of a market, than would be extje- 
rienced by the people of other countries whom it was 
sought to deprive of that superalpindancc. These can 
generally obtain the object of their wishes elsewhere, 
and, failing in this, may either find a substitute, or dis- 
cover tl\at the privation is easily sapportablfi, while the 
cultivator, who has produced the articles thus unprofit- 
ably left upon his hands, is plungctj into real and serious 
misery. When may we hope to see ^princes take a 
higher moral ground of action, and scorning to cci/nive 
secretly at acts which they openly profess to cH|gcounte- 
iiancc ? * 

The raw silk imported direct from Italy into. England 
comes from the ports of Nice, Geno^ and Leghorn. 
The quantity thus obtained does not equal that which* is 
brought through France. A great quantity of raw and 
thrown silk is, however, annually exported from Italy 
into various other countries. 

The average apnual amount computed from the four 
years between 1807 and 1810 yiclusive, was equal to 
the vahic of 81,407,810 Milan livres> or. abntit two and 
a half millions of pounds sterling.* The 'exportation 
consisted principally of organzine-, or thrown silk, that 
is, silk twisted, or thrown,'’ in the mill in readiness 
for weaving. The aggregate lyopcrrtiin of cv<ft*y other 
description of silk was very inconsiilcrable. More than 
three ihilIi(Yns of pounds t of organziile were exported 
in each of the years 1800 and 1807- 


«• i - 

Sicily, .into which island thc^ silk manuSactart? was 
introducecj at so early a period, still continiies to derive 
much advantage frevn this branch of industry, which is 
considered as the second great source of riches»to that 
island, the trade in corn ranking as the first. 

I •Xofc'J.. • 

f About sort of thesp pouiiilt arc equal to five poundK avoirdapon. 
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In alj ages *811100 its first establishment, the rulers of 
that country appear to ha\e encouraged this manufacture 
among its people. In 1152 , tlie king of Naiiles cstab- 
li^ied and invested with many privileges a coniinercial 
company at Messina, for erecting manufactories of silks, 
stuffs, and camblets. « 

It is computed that, on an average of years, a quantity 
of silk equal in ^aluc to a million of ducats (187»«300/.) 
is annually* exportc(Pfroni the island. • 

Palermo employs [)()0 looms,* its exports, however, 
are very insignilicanl* most of its silk being woven for 
home use. Tli(;rc are about 1 ~00 looms at Messina, and 
rather more at (^ataiiia. A variety of fabiics is made in 
the Meattiiese factories; but the mateiial is seldom well 
reeled, dyed, or sorted, and the work is not well per- 
formed. . Great pait of this is exported to the Levant. 
Very little Sicilian silk finds its yay to England: the 
lehgth of its skein differs from the general importations, 
which circuiiii^ance is found to be inconvenient to the 
throwster, and the quality of the filament is unsuited to 
the general jj^urposes of the manufacturer. 

Turkey supplies Ei^land wdtha considerable quantity 
of raw silt. OurLnports from that country average*inorc 
than 300,0*00 poAvK’ weight annually. It is brought 
to us from Aleppo, Tripoli, Sayda, &c. ; Imt Smyrna is 
the principal port of commerce,,cspccialIy for the silk of 
Persia, *which fdrins a ^reat part of that which is im- 
ported from Turkey. 'I'hc silks of Persia are brought 
to Smyrna in caravans during yart of the^cai* — from 
January to September. The caravans dc*spatched in 
January are laden vdth ‘'tlfcifiyest silk, and the quality^ 
is found to deteriorate wMiT*ach following month. The 
silk of Persia comes elhcllyfrom the provinces of ffliilan 
and Shirvau, and the c^ty of Scliamachia, siRiatcd neat 
the c(^e of the Cc.spian Sea. It is saiil that in some 
years no lessMian ^0,(100 bales of silk have been sent 
from these threo places. -The produce of (^hilaii is the 
most <abundant in .quantity and the best in quality. 
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Shiivan and Erivan rank next; then Ma^anderaji, and, 
lastly, Astrabad ; but the latter is so inferior *as to be 
usually employed* in forming fabrics intermixed with 
cotton. It is seldom or never exported. The silk from 
these difterent places is stored at Ardevil or Ardebil, 
another Persiaii city, whence caravans set out for 
Smyrna, Aleppo, Scanderooii, and Constantinoide. 

The silk manufacture has of late years made such 
rapid progress in Switzerland as considerably to alarm 
the French manufacturers. This^ advance is entirely 
of recent date, and has been caused by the political state 
of France. , * 

When, in the year 1810, Napoleon made soph stre- 
nuous but vain efforts to destroy the commerce of Eng- 
land, and prohibited so strictly the admissiop of fo- 
reign cotton goods into France, the inAaWtants settled 
about the lake of Zurich were extensively employed in 
the weaving of muslins. Losing by this prohibition 
their accustomed market, they Iraiisferr^ their labours 
to the manufacture of silk goods, as the one for which 
their previous lial)its best fitted them. Tlfeir course of 
industry was in this way changed with so much success 
and tfajudily, that in a very few years thc)*wc’ve able 
successfully to com])etc with their neighbours, in many 
branches of silk manufacture, in 'the German markets. 
Arhcn the Bourbon government was restored in France, 
the Swiss weavers w^crc still further »benefited’ by the 
injury brought on the French manufacturers through the 
intcrna'i* j)olvy of their government. The religious per- 
secutions of 1815, 181(li, and 1817, induced a consider- 
able number of persons to ^migrate from Lyons, •carrying 
to Zurich their skill and indusiry. Thus, 'I as a 
in *Jiic Pnenrspur of Lyonfi jrcroa/ks, at Ahil epoch, 
as w^ell as*in that of 1793, strangers profiled and were 
enriched by our bldody quarrels: ap important lesson, 
frequently given to governments, and, but too ofteb given 
in vain ! '’ . ' • 

In 1 8 14,» Zurich and its environs contained not more 
E 3 ' 
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than 2Q00 I0091S. To so late a period as 1 820, Germany 
was entirely supplied by France with wrought silks; but 
since that period the quantities of sfik goods of Swiss 
manufacture poured into the markets of Frankfort and 
Leipzig have been so abundant as to interfere materially 
with the sales of the French mercliants. 

In the beginning of 1828_, Zurich contained from 
9000 to 10,000 silk looms, and some of its factories 
were considerabR?. •Three of the largest of thpe gave 
employment to 2()O0 workmen, one of them alone main- 
taining 1204 artisans^ Zurich at one time conhiud its 
manufacture to Florentines, and Basle to tafletas ; in 
' botlW|hese towns all other kinds of silk fabrics, with the 
exceptiojjof crape and satin, are now made; and in Basle 
the manufacture of ribands is become very considerable. 
, At Berne, silk for umbrellas is manufactured on so 
extensive a s^alcf as to supply Germany and the north of 
Europe with this article of constant consumption. At 
Schaffhausen and St. Gall, oidy fine cotton goods used 
formerly to be^ manufactured ; but such is the encou- 
ragement offered by the recent success of other cantons, 
that silk manufactures have likewise, been commenced 
in those places. 


At Crevelt, in Prh^sia, are established very consider- 
able factories of ribands and broad velvets, whicii not 
only find a very ready market in*Gerinaiiy and the north 
of Europe, but are likewise extensively exported into 
America. 


The Russians are vefy *ai;tiye and enterprising in 
increasing and perfecting the* silk manufactures of their 
own country^ and havd* already attained to great excel- 
lence in them, being indefatigable in their ^deavours 
to obtain skilful ar.tisans. An ar.ecdote, found in the 
PrecuTseur £5th ^of October, 1828, show's the 

degree to which* they have succeeded in thgse eftbrts. 
A Russian merchant,. in the preceding yead, visited the 
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warehouse of a silk merchant at Leipzig^ who had also 
a house of business at Lyons. The Russian tnerchant 
purchased a dozen pieces of French silk, and with these 
obtained many patterns of various kinds of fabrics 
wrought in this material. At the fair of the follovAng 
year, the astonishment and mortification of the (vermau 
merchant were not a little exciibd, on finding his ex- 
purchaser converted into a competitor, and offering a 
complete assortment of silken staffs « manufactured at 
NovogOrod, from the identical pi^tterns which he had 
liiiijsself unwittingly furnished. 
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PROGBISS BIADE IN LNGI \ND IN lllR M\MIAC1URF OF 
AND 'j II VDl- IN SILK 

CAKLirST UFCORDS TIIF INTHODl ( TION OF SMAII "W MIVS 

OI BtO\I)Sins utvOC MION 01 nil: I 1 K r 01 

110^ \L nSlRISt tout VN\ IKIAIi OI ITIIIIHI COM 

McticiM nil \i^ ^MHIIIl^^cI — iMttominoN oi jhuow- 

INC MACillM IIV AT n^KB\ TKOM ^JID■vlO^^ IHTUISS OF 

• M £^\I US IHlKll I I AH 1 n VRA lllOCl H INCS 1 ROHM llORT 

I AW*, — sPHAlliriDS ACI BLVGXI Silk 111 ILt I ION OF 

Ll/Ur KlAIOXAl OI lirSTKH HONS ON imUKN IMIOJIT 

ArioNs — Krii \i OI srii vii ii 1 1 s acis ( hi \ i i mi nmon 

^ OI SIIK AI \\l I \cri IIF — IMIUOAI AILN rs fOAIlMlMIAB 

AAfOl M OI IllAWr SVIICGIINI ( OST OF At \M 1 U TIR- 
ING IV ill VNCl AND ENGl \N1> DU HI’S AND DllVWWVCkS 

• 

Thi earliest hi^oiical notice of the silk nniuifactuic in 
England is conUintd in in act of pailnmtnt jnssed in 
theycirl A) > ( >7 Edward 111 cip 'r and 0 ), to ristnct 
diffucnt artificcis, meiclunts, and bkopkicjitrs to the 
manufiictUFL of or trading in one partii iilar kind of 
goods, ftccoidin^ t6 then own thouc, which thev w^tre 
required to make aiuidcclait by a ctrtain day innud in 
the act, -ind in which cxtiaoidinary itstriction tspmal 
•exception is iriidt in f in our of U^nialc brcwtis, baktrs, 
weavers, spinstti4, and other wointn einplo}td upon 
works in wool, Ijnen, or ‘•ilk, 1 1 embroidery, \c JJut 
this manufacture must hai# bun of littk ifnportance, 
and appeals totliaie made very slow progicss, since in 
tlie vear 14-51- neaily a c^ittmy iatcr, a law was passed 
(33 Hen^V> cap >) fofth* piotection of the silk 
women of London agaiwA title importation, for five )c^Vs, 
of foreign articles, whicli,were enumerated and described 
as similar to those manufactured by tliem , such articles 
comprising onlj smaH war^s, such as “ twincd-nhands, 
chains, or girdles ♦ 1 his prohibition was fmfher con- 



CHAP. V. 


IN £Nar.AND. 


57 


tinned and extended to the i)rotection of various other 
branches of native industry, in the year 14(),'3, Uy an act 
(3 Edward IV. c5p. 4.), to continue in force during the 
king's pleasure ; which act, enumerating all the pro- 
hibited articles, speciiics laces, ribands, and fringes* of 
silk, silk twined, silk embroidered^ tires of silk, purses, 
and girdles." 

W e may further infer from this restriction, that the 
productions of the London silk women did not then equal 
in quality or in cheapness the manufactures sought to 
be excluded. ^ 

In the year 1482, the above-mentioned act being no 
longer in force, the English makers of *silk goods^'Were 
all tlirowu out of employment ; and in consideration of 
their great di^-tress, the importation of all such goods was 
prohibited for four years from that time. 

Twenty-two years later, an act of*p?riiament (IQ 
Hen. VI i. cap. 2 1 .) ^prohibited the importation of any 
manner of silk wrought either by itself, or with any 
other stuff, in ribands, laces, girdles, cofscs, and corses 
of tissues or points," upon pain of forfeiture of the same; 
and by the same act it was made lawful fojany ]>ersons, 
as well foreigners as English, to import all other kinds 
of silk, as well as raw and unwrougjit jsilkvthe, above 
only excepted. ^ • 

Ftoin this it may be plainly inferred, that no manu- 
facture of broad silks was at that time i)ractifee{l within 
tliese kingdoms; and, indeed, lord Baco"i,in his '''History 
of King Henry VII.," notes this circumstance. It was 
only rt*ar tVe close of the reign of Jaimes I. that, upon 
some encouragement afforded by that monarch to Mr. 
BiirJamach, a merchant of Loiulon, some silk tlirow'sters, 
silk dyers, and broad we»veiif» were brougl^t from the 
continent of Europe, and a,begi;ining was the 

manufaettire of raw silk into broad silk fabrics, which 
has since become of so much jlrcfit and importance to 
the country, and which then increased sp rapidly, that 
in the year lri29 the silk thjdwsters London formed 
a body of sufficient importance to be incorporated, under 
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the style of ♦he master, wardens, assistants, and com- 
monalty of silk throwers.*' 

The progress made in this branch of industry may be 
fuijher collected from the terms of a proclamation, issued 
in the year 16’30, by king Charles I., setting forth, that 
the trade in silk withip this realm, by the importation 
thereof raw from foreign parts, and throwing, dyeing, 
and working the same into manufactures here at home, 
is much increased wRhin a few years past. Biit^a fraud 
in the dyeing thereof being lately discovered, by adding 
to the weight of silk i^ the dye beyond a just proportion, 
by a false and deceitful mixture in the ingredients used 
in dfeing, whereby also the silk is weakened and cor- 
rupted, i|pd the colour made worse ; wherefore we strictly 
command, that no silk dyer do hereafter use any slip, 
• alder-barl^, filings of iron, or other deceitful matter, in 
dyeing silk, either black or coloured ; that no silk shall 
be 'dyed of any other black but Spanish black, and not 
of the dye called London black, or light weight ; neither 
shall they dye aliy silk before the gum be fair boiled off 
from the silk, being raw." 

The same ♦iUonarch, in the year issued direc- 

tions removing, in part^ the prohibitions imposed by liia 
former .proelamatiqn, and ])ermitting such silk to be d j ed 
upon the giAn, commonly called hard-silk, as was proper 
for making tufted taffetas, figured satins, fine slight ri- 
, bands, and ferret ribands, both black and coloured ; and 
as his reason for* this dc^parture ?rom his fonner direc- 
tions stated, with a degree of candour not always ad- 
mitted into the edicts of princes, that he had i^ow become 
better informed upon the subject. This order further 
directed, ♦ that no stuff* made of or mixed with silk 
should ^ imported, if of less 'breadth than a full half 
yard,[nari,aStd half nail,» oiupain of forfeiture. c 

It will be* remarked that this misguided ahd unfor- 
tunate prince thus tpok upon himself to regulate, by the 
authority of prpclamptions, matters which had previously 
been ordered by ;icts of jia^-liament. In many of these 
orders, cthe king was guided by his own impulses, or in« 
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fiuenced by the persuasions of otlicrs, ratlier timu by any 
sound or cnliglitened views of the nature of eoinmerce ; 
and be endeavoured to render the trade of the country 
subservient to Ids ])olitical and religious designs, witlxut 
reference to that freedom which is essential to the success 
of all commercial enterprise. Ill' another proclamation, 
issued by him for the reforming of abuses which it was 
alleged had crept into practice in the,»manufacture and 
breadd' of silks, the weavers' company were empowered 
to admit into their commonalty a competent number of 
such jtcfsons, whether strangers or natives, as had exer- 
ciseil the tiade of weaving for one year at least befo^ the 
date of a new charter then recently granted to that" com- 
pany ; provided the j)arties so admitted shouL> be con- 
formable to the lavvs of the realm, and to the constitution 
of the church of England ; as though t^hc fabrics which ' 
they wrought were susceptible of contamination if touched 
by heretical hands ! 

In the reign of bis son these mattei^s were brought 
once more under the more constitutional control of 
legislative enactments. We learn from the preamble of 
an act passed ii.> the year l6’6’l (13 and 14 Car. II., 
cap. lo.), that the company of ailk throwsters in Lon- 
don* then employed above 40,000 ^heif, women, and 
children ; and, upon the petition that company, an 
enactment provided, that none should set up in that 
trade without serving yi apprenticeship of seven years, 
and becoming free of the ihrowssters** c6mpany. 

Many acts of parliament were fro^jji time to time, 
during this freign, passed for the regulation of ihe manu- 
facture and iinjwrtatioh of silk; but these acts were 
subject to continual alt/;r»ti6nt or repeals, and seem to 
have had but little permanent •influence. ,> m 

Ihi the year l6‘85, tlie revot!atidn.of the edict of mntes 
compelled ‘many merchants, manufacturers, and artificers 
to fly from France. The numbers -of these en)igrants 
have l)een variously stated by, different wfiters, at from 
300,000 tp 1 ,000,000 persons. Aborft 7 0,000 made 
tlicir way tc/ England and Ireland,- with such pfoperty 
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as the jemergfl|!icy of their case allowed them to carry 
away. A large number of them, wlio had been engaged 
in the fabrication of silks, resorted to* Spitalfields, con- 
tributing much, by their knowletigc and skill, to the im- 
provement of the manufacture in England. The silks 
called alamodes and l^sttings were introduced by them ; 
and we are also indebted to them for our manufactures 
in brocades, satins, black and coloured mantuas, black 
paduasoys, ducapes, Vatered tabbies, and black .velvets, 
all of which fabrics had pre\iously been imported. 

Descendants of may-y of these refugees still are found 
^ in the same spot, engaged in the same occupation. ^ The 
revocation of tlic edict of Nantes was attended with 
effects hitieficial to other countries, which those who 
decreed that measure had not the skill to foresee. A 
•large population, possessing knowledge and dexterity in 
tlie arts of WojVcve thus scattered over Europe, and 
intermingled with the less instructed of other nations. 
The cultivation of arts and manufactures was thus 
stimulated, and' the general civilisation of Europe acce- 
lerated. 

The manufacture of lustrings and ah^mode silks, then 
articles in general use„whicli, previously to the settle- 
ment of the French refugees in Spitalfields, had been 
imported fr5m was, in the year 1 ()f)2, brought 

to a state of considerable perfection ; tlie persons eii- 
, gaged therein were this year incorporated by charter, 
under tile name uf th« royal fustring company,*’ and 
obtained from parliament an aa, prohibiting the im- 
portation of foreign lustring® and alamodes, talle^ing as 
the ground fo^ such a rcstrictiofi in their favour, that 
which, had it been web A)\}n^ed, should have made 
them indif&rent to all legfsiafive interference —that the 
manift'aclurc of these articles in England had now readied 
a greater deforce of perfection than was attaiiibd by fo- 
reigners. The author o'f a pamphlet, entitled ‘"Anglia 
Tutamen; or,ctlie of England,” written in 1695, 

with the intenlioa of discountenancing a great^ variety of 
joint-stock trading companies, which then*were much 
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patronised by tlie public, makes exceptions in favour of 
some icw ineorpordtions, and mentions, among eliese, the 
royal lusning comi)any, as having thriven greatly, to 
the advantage of the manufacturing industry of tlie king- 
dom. In the sequel, however, this company suttclfed 
materially from the illegal importation of the prohibited 
articles ; and, for its greater protection, a new charter 
was confirmed to it by act of parliament in lf)98, where- 
by its powders and privileges were ynpOrtantly enlarged, 
and th<? sole use, exercise, and benefit of making, dress- 
ing, and lustrating plain black alamodes, renforces, and 
lustrings in England and Wales *\vas granted to it for 
fourteen years. But this favoured torjioration# was • 
doomed to encounter a deadlier foe th^n foreign com- 
petition, in a change of the public taste, and faffrics of a 
diflereiit texture coming to be generally w'orn, to the 
neglect of those in which they dealt, ihe^coifjpany ex- 
pended all its money, and w'as entirely broken up befpre 
the expiration of its charter. 

The treaty of Utrecht, concluded in ^pril, 1713, was 
accompanied by a commercial treaty with France, under 
which the manufactures of each kingdogi were to be 
admitted into tlif other, upon the payment of low ad ra^ 
lorem duties. In this measure of liberal commercial 
policy, the government appears to h^ve*bcen too far in 
advance of the general intelligence* of the people, whose 
commercial prejudices were so strongly excited, that pe- 
titions innumerable vaerc prcsent(;d to the parliaments 
against its ratification ; and aYter very violent debates, 
the bilj for rendering the treaty of commerce effectual 
was rejccteil in the hquse of commons by a small ma- 
jority. In the petition presented on this occasion by 
the weavers' company* London, it is stated, that, 
owing to, the encouragement afforded by tliV and 

by'divers acts v)f parliamt'nt, tlfe silk m|nufacture at 
that time was twgjty times gueatcr in amount than in 
the year Ififii; that all sorts of ’black and coloured 
silks, gold and silver stuffs, and ribaifids, \Tere made hero 
as good as those of French* fabric ; fliat black silk for 
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hoods and scarfs^ whicli, twenty-five years before, was 
all impb4*ted, 'Rras now made here to the annual \alue of 
more than 300,000/., wheieby a great .increase had been 
occasioned in the exportation of woollen and other inanu- 
faA.ured goods to Turkey and Italy, whence the raw silk 
was imported. 

There seems to hate been the less pretence for this 
opposition on the part of the silk trade, since it formed 
their boast that tfieyjiad successfully imitated, and even 
outdone, the French manufacturers in the quality of those 
goods wherewith these had formerly supplied almost all 
the rest of Europe. ^And it appears to have wholly 

* escaped the per>ctration of the government, that one ar- 
gument upon which the weavers principally relied for 
the contfhuance of restrictive regulations in their favour, 
was capable, as regarded the general commercial benefit, 

* of being 'more forcibly used against them: for if, in 
payment for*the raw silk then inyiortcd, vroollen and 
otner manufactured goods were gi\en, to how much 
greater an exteqt would these more natural branches of 
industry have been carried, if payment had been required 
for manufactured silk instead of the raw material ? It 
is true that in such case the labour btJtowed upon silk 
fabrics would have beei so far lessened, but the demand 
for manufacturlng^labour throughout the kingdom w'Suld 
have been augmeiftod rather than diminished, since a 
larger proportion of the value of woollen manufactures 

' consists in the wages of artisan§, than is the case with 
tliose of silk, whd&e original production is so much more 
costly ; and even^with reference to the operative weavers 
themselves, their hardships would not ha^c equalled 
those which, ;n such circumstances, usually fall upon 
mechanics, since they v'oilld found an employment 
for which ^diey were quaRfiefl by previous habits and 
knowledge, in the weaving i)f those additional cloths find 
stuffs which ‘would havq been demanded. Th% truth of 
this statement has been recently confirmed by the trans- 
ference of marmfacluring industry from the cotton fac- 
tories to the silk looms of Alanchestcr and Mi^clesfield. 
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When, at a later period (September, 1 786), a treaty 
of commerce was signed and confirmed bItweeiT the two 
courts of France find England, under which the import- 
ation of many of the productions of either country was 
permitted into the other, on principles of reciprocal*li- 
beraJity, and subject to only moderate ad valorem duties, 
no evil consequences resulted to olir manufacturers. 

This treaty remained in force until the declaration of 
war by the French republic against thts country in Fe- 
bruary,* 1795 ; and during the entire six years of its 
continuance, although our shopkeepers were daily re- 
sorting to France for their purAases, and articles of 
French production were as commonly fhet with in our 
warehouses as were those of home njanufaclure, yet 
during no period of our commercial annals ffave our 
manufactures experienced a more steadily progressive 
march of prosperity; for, if the taste ^f ^n^ish con- 
sumers led many t# prefer the fabrics of France, 
tide of fashion in the latter cotintry set with at least 
equal strength in favour of English ^oods, and the 
war(‘honses of London and Manchester became the resort 
of French mcrcliants, to a degree which furnished con- 
stant and increaStng employment to our artisans. 

There can be little reason for Tloubtin^ that, had the 
French commercial treaty of 1786 e^tendejl to the in- 
troduction of silk goods upon liberal terms, our weavers 
would, at a much earlier i>criod, have placed their pro- 
ductions upon the samc^equality, in jsoint of excellence, 
with those fabrics with whicliP they would have come 
into cogipetition, as they have, beyond%all controversy, 
lately attaiilfed. ^ 

Up to the year 1718, our machinery for that purpose 
was so defective, that this ^,ounlry was, in a great degree, 
dependent upon the throwsters of Italy forVh^ supply 
of Trganzined silk; but aC*thit*time Mj;. Lorn re of 
Derby, having, in |he disguise of a common workman, 
succeeded in taking accurate drawings of silk-tlyowing 
machinery in Piedmont, erected a rtupenl^ous mill for 
that purpose on the river Derwent at^Derby, and ob- 
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ttdiietl Ji for the^ sole? wl exclusive ^property itt 

the sHtefe tlunng thfe ^pacfe of fourteen years- ThUi 
grand inachiti^ was qohstruCted with 26,i5Sf) 
and *97.746 mdreilients, which worked vayds of 

Organzipe silk tlmeSrl With every revolution of the water 
vheeWhei-eby the machinery was actuated - and as this 
revolved thi^ times in eacli minute^ tlie almost incon- 
ceivable quantity of /H 8,504,960 yards of organzine 
'Cibuld ‘be produced •daily ^ Only one water wheel was 
* employed to give motion to the wholfe of tliis machinery, 
the fcoptiivAnce of wjjich, considering the then State of 
inechaiHCal sckpCC in Knglaud, speaks highly for that 
of iKje construc1tor,,wh6 possSsseil the means of control- 
ling st^ypplppf |toy Ope or more of the movements 'at 
pleasure without^ obstructing the continued action of the 
rest. Ijlie braiding wkereitt ihis machinery was elected 
'was of extent, being five stories in height, and 
Occupying fiue eighth of 'a mile ift length, So long a 
time was ocoupledi^t the eonstructipn of tips madiincry, 
and ^0 vast waf the oulky it occasioned, that the original 
deration of the patent proved insufficient for the ade- 
quata'r^munrration of Us enterprising founder, who, on 
Uifesc grounds, applied to parliament, ^n the year 1731, 
fgr an extension of the term fpr which his privilege had 
been granted, i»his, however, in consideration of the 
great, national importance of the object, which was op- 
' pOjjKod to its continued Bmitatioo in tlie hands of any 
"iudivifinal/ wa^ poti granted bUt parliament voted the 
sumrof 1 4,000 pounds to sir Thnnas Lombe, as some 
cotfsi deration fw tlie eminent services reri(|^reih by him 
to tliC^ nation, in discovering «nd luiroduciiig, witli so 
mucji p^fsonil risk apd Ja^ouT, and in brii^ihg to per- 
fection at ffreat expense^ a«!W6rk so beneficial to this* 
kin^iom ;^ic grant bein^ made upon the sole coudjtion 
that competent peirsolis JKuld be allowed to^execute an 
jcxact model of the inat-hinery, to he'dtpbsited in such 
.plaet^ fls^hia ipajest^ should appoint, in order (0 diffuse 
at]d;|>^petuate die manufacture. The act authorising 
the hf d^is money mentions, ainpng «ofhcr causea- 



nUalljMliABA A* grwKt^'iiK) giMt obMmtbtt to^j^ 
t» sif TluwaM Xiomhetk undertaklhg bf Ae jhgdtta* . 
dial^ te pmhillifillg ^ ncporttioa of the xm ^ 
wUch ^ engines w«eie ititended to troric. ^ 

Tbe imperfect records which, until a eomparitd^y 
i^e^t period, were hqpt of fhe pijpgress of our com- 
mero^al and manufacturing occupations, make it ueces^^ 
sary to eet^rch irf the pagefe pf contemporary writerSf^W 
order to ^leaa such informatioir as may serve tor denote 
that progress. In work published in 17^1> entitjed 
The Bridsh Merchant/' and wl\ich bears maildcs" of 
considerable authority upon ‘mercantile subjects, it is 
stated (vol. ii. p. 220.), that the value bf’^jhe silk mf* 
nufactute in England amounted at that time to 700,000 
pounds more than at the period of the revolution, when 
importations of wrought silks were made from J^ance 
to the annual value of half a million sterlfhg.* 

For the further erftouragement of this manufacture,* 
an act was passed (3 Geo. I. cap. J d.) for giranting, 
daring the space of three years then next ensUing, cei> 
tain bounties on the exportation of fabrics coiuposed 
whoDy of silk, or qf mixed materials whereof filfe formed 
a portion. This concession in favour of the silk manu* 
fttCtuft was one of the very few legislative snterferenees 
affecting the trade which has been finihded in justice. 
The money granted on the exportation of wrought fa- 
bncB, althou^ under thg title of bounty, was, eCrietly 
Speaking, only a drawback or r^yra^t*<ff part of the 
duties exacted t>n tbe importation of the^^raw material ; 
and whi^, dlherwise, placed the English manufacture 
at an unfair disadvantage'in foreign markets* 

. It is stated that the siUc \iiknufacture of England 
had now been brought to so gi^t perfection In dts 
bran^es as to equal the finest ^frodUetions of lyiy foref^ 
nation ; and this act fpr granting a drawback on export- 
ation, was declared to have for its object ihe giving 
of new encouragements to so noble a nfanufdbture." By 
the same stsitute a farther advantage was horded, to ttie 
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silk trade, by the repeal of all duties on the importation 
of drvgs used in dyeing. 

The Russia company, which enjoyed by charter the 
sole right of trading between England and Russia, ob- 
l^ined permission, in the year 174>1, to import raw silk, 
the produce of Persia, from the dominions of the czar 
of Muscovy, upon payment of the same duties as were 
levied on the importation of the same article from tlie 
Levant. And* it laffords strong evidence of the favour 
wherewith the silk manufacture was still regardetl by 
tlie English government, that they were willing so far 
to relax in its behalf the Navigation Act (12 Charles II.) 
w4^ch for so long a period had been, and which, even 
dowi^to our own time, continued to be guarded with so 
much jealous watchfulness, as a main pillar of support 
for our commercial edifice. Considerable quantities of 
raw silk wcre'lmported in this way, and this branch of 
•business long continued to prove highly profitable to the 
Russia company. 

To meet ttie growing demand for the raw material 
on the part of the English silk throwster, parliament, 
in the year 1749, reduced the duties payable on the im- 
portations of raw sil^ by the East India Company from 
China to the sapie rate as was levied on that br»,ught 
from Italy ; and, jn order to foster and extend the pro- 
duction of silk in* the North American colonics of 
Georgia and Carolina, where alfeady some considerable 
progress had been’made in the pursuit, it was permitted 
to be brought ^thence to the port of London free of duty. 

There is reason for believing that the soalonj boast^ 
superiority pf English silk fabrics over those of foreign 
production existed lesvs in, jeality than in sanguine 
imagination and prejudice^ since, in the face of such 
deWared superiority, oand* under the burden of duties 
fully equivalent to those paid on ^the raw fhaterial by 
the pritish manufacturer, foreign goods continued to 
find their Way toi^ England, to the great dissatisfaction 
of the weavers; who, in a memorial presented by them 
to thfc lords of trade in the year 17^4, pftyed that, at 
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least, ilouble ^duties might be laid upon all fordgn 
wrought silks. To this prayer their lordsliips flo not 
seem to have given immediate attention ; for in the fol- 
lowing year, on the day appointed for the meeting of 
parliament (the 10th of January), the journeymen silk 
weavers of London, who were sufFying from the then 
prevailing fashion of wearing French silks, assembled in 
vast numbers, and marched to the parliament house 
with drums beating and colours flyinj^ (as their succes- 
sors have frequently done on subsequent occasions affect- 
ing their interests), in order to promote their petitions 
for relief, making personal application to the several 
members as they proceeded to the house of commodk, 
and representing the wretched situation of therupelves 
and their families. The weavers were at this lime not 
contented with asking for the imposition of additional 
import duties in their^favour, but prayeef fot the total 
prohibition of all foreign wrought silks. • 

The sight of such a multitude of people, who seemed 
ripe for the commission of almost any outrages, added 
to a report that the weavers w^ere preparing to set out 
from inland townanin order to join their LondSn brethren, 
caused a great consternation in th& public generally, and 
mor? especially among the principal silk mercers •who, 
by dealing in the obnoxious articles, conftiived tfiemselves 
more exposed to resentment. To* make their peace, 
these dealers came undcj* engagements with the weavers 
to countermand all their orders for forei^ silks ; a con- 
tributioij was made for the immediate re’ief of the suf- 
ferers, anti jlTarliament reduced the duties payable upon 
the importation of raw and thrown silks* By these 
• measures the weavers wew ^pelkscd ; and the only vio- 
Itmce committed by them consisted in breikir|g Whe 
windows of some of those m5fcei% who deal^in silkil of 
French manufacture^ • 

At a later period of the session sen act was passed 
prohibiting the trade in foreign ananinfticturdd silk stock- 
ings, silk fpjtts, and silk gloVes ; and ^he prohibition 
which already existed against the importation of rilfends, 

• F 2 , 
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kces^ and girdles of silk, under the act of Henry VII., 
was Uhw enforced with additional penalties. 

These compliances, on the part of Ithe legislature, with 
the demands of the weavers, do not appear to have pro- 
tiuced all the beneficial results which were expected ; as, in 
the very next year,^it was rendered necessary, by their 
outrages, to pass an act, declaring it to be felony, and 
punishable with death, to break into any house or shop 
with the intenlion^of maliciously damaging or destroying 
any silk goods in the process of manufacture. At the 
same time, the impgrtation and sale were totally prolii.* 
bited of all foreign made silks and velvets, with the only 
eiEgeptions of those brought from India, and of silk 
crape^ and tiffanies from Italy, but which last were 
burdened with an additional duty of seventeen shillings 
and sixpence for every pound weight, one half only of 
which was 'to de drawn back on e^ortation. 

• The journeymen weavers were, from this time, fre- 
quently led to form combinations for compelling the 
masters to raise the wages of their labour ; and, in the 
month of October, 1769, notwithstanding the sev«jrity 
of the enactment just recited, and in tV?fiance of it, fre- 
quent acts of violence.were committed upon the property 
of thtir employ ws, and looms, together with the goods 
in them, were oiten destroyed. These riots were not 
suppressed without bloodshed, several soldiers, as well 
as some of the misguided weavers, being killed in the 
skinnishes. 

The constant disputed which occurred beti^een the 
journeymen and master weavers ^on the subject of wages, 
occasioned the passing of an act in the year 1773^ 
whereby the aldermen of iLjrndon for lliat city, and the 
magistrates of Middlesex ibr the county, were einpowf red 
to settlie, in quarter scssifths, the wages of jgumeymen 
silk v/eavers ; and penalties were anflicted upon such 
masters as gave, and upon such journeymen as received 
or demanded, eithf;r more or less wages than should be 
thus settled by this authority. By the sjjLifte act, all 
weavd^s of silk were restricted, under penalties, 
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havings at any one time^ a greater number of appr^tices 
than two. 

This regulation, which applied only to the district of 
Spitalfields, and which was confirmed by two subsequent 
acts (32Geo.IlI. cap. 44. and 51 Geo. III. cap.7.)j the 
first to include in its operation lEanufactures of silk 
mixed with other materials, and the second to extend 
its provisions to female weavers, continued in force until 
the year 4824. During its continuance it was the oc* 
casion of great difference of opinion among those affected 
by it. It is only during very recent years that a better 
understanding has been generally entertained of tlgiis 
principles which should influence the trading laws of a 
country. The favourable consequences which haffe fol- 
lowed the abandonment of many restrictions, once viewed 
with favour by the nation as being prodi^tiye of com- 
mercial advantages, h§ve proved how greatly those ad-, 
vantages were over-rated ; or, to speak more correctly, 
how wholly the restrictions failed 'of attaining their 
intended objects, and how impossible they are to be 
upheld unless when accompanied by the for^ and un- 
natural aid of waf^ during the continuance of which the 
stroi^est nation may dictate commercial as^well as poli- 
tical law, and render other countries Jributasy to her 
aggrandisement. 

Every legislative interference between the manufac- 
turer and the working artisan must psova hurtful 4o the 
trade in which they are engagedf. By tending unduly 
to augment ^e rate of wages, it must exercise an inju- 
rious effect upon consumption ; and so much is this the 
case, that an augmentation injtl^c price of a* production, 
•which would seem too sihiA i^ amount for aj^erdsing 
an^Unfluence, has 'been knov^i^ t^ ruin a manufiicl^e 
altogether, i)y turning the public taste permanently into 
new channels, or by i^ising up coiftpetiUon from quarters 
unchecked by similar restraints. , ^ * 

There being a great scarcity *in the banning of the 
year 1779 Italian organzined silk, which was indis- 
pensably required for the warp in silk manufacturesy its 
p 3 • 
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impof^^tion i^ras permitted from any port and under any 
flag until twenty days after tlje commencement of tlie 
next session of parliament ; and this relaxation was ex- 
tended from year to year, by successive acts of parlia- 
ment, until the conclusion of the war. 

In an estimate of*t}ie condition and the annual pro- 
duce of the principal manufactures of Ureal Britain, 
wliich was puhlitJied in the year 17Sh*, tlie different 
branched of silk manufacture were said to amount to the 
sum of 3,350,000/., and it was farther stated, that this 
amount was progressively increasing. In 1784', addi- 
ti^al duties were iin])osed of one shilling and ten-pence 
per* pound on raw silk, and of two shillings per pound 
on dii'own silk, and larger countervailing drawbacks 
were granted on the exportation of manufactured goods 
composed wholly or partially of silk. 

The production of raw silk in J^engal, with the \iew 
to its exportation thence, was but of trifling amount 
until the middle of the cigliteenth century ; and its qua- 
lity was so inferior as to occasion its sale for a j)rije 
equal only fo one third or one half that of Italian silk. 
The total quantity received from BeR^al and ( hina in 
the year 1750 w^as oiYly 43,876* pounds; but soon after 
that period it bj^came a favourite* object with the East 
India Company th. encourage its production, as one 
means whereby to draw from India to Euiope the sur- 
nluB sevenues which were expected to flow into their 
coffers. 

In the year 1772, with tlie view of rendeiing the silk 
of Bengal, which hitherto w'ascof the coinmontst kind, 
and fit only inferior jjurposes, acceptable to the 
En^^lish rpanufacturer, proper *inachiiiery and competent 
pe];soliS were sent to that, country for the establishment 
of filature^., or silk- winding factories, on ^he Italian 
system. The period ‘ chosen was, ‘in one respect, very 
unfoftunatq owiqg to a dreadful famine which at that 
time visited In^lia ; and it was not until the year 1776 
that .any material advantage could be derw^d from this 
improved system. In the year just mentioned, the 
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shipments of raw silk from Bengal alone (yiiount^ to 
515j913 pounds ; »nd during ten years, from 1/76 to 
1785 inclusive, the average importation reached 560,283 
pounds. Although in some individual years the quantity^ 
has fallen short from accidental causes, yet its average 
amount has continued to advance with tolerable steadi* 
ness; and the importations now amount to nearly 
1,500,000 pounds annually. 

The qftality of the East India Company's importations, 
although much improved by the use of the machinery 
sent from England in 1772, was still considered to be 
greatly inferior to that produced in Italy and Turkey ; 
and, prior to the year 1794, it was thought applicable 
only to a very limited number of uses. This stifte of 
things, causing their importations to accumulate in their 
warehouses, led the directors to devise jneans -for the 
more general introduction of Bengal silk into use ; and, 
complying with the recommendation of a committee* 
of their body appointed for the purpose tliey, in the 
last-mentioned year, caused a portion of their stock to 
be converted into organzine by silk throw|tcr6 in this 
country. AlthoTfgh this measure encountered a strong 
oppisition at that time from somb branches of the silk 
trade, it was soon xierceived to be of ctAsideraJple benefit 
to the country, inasmuch as the e.xperiinent tended to 
remove much of the prejudice existing against the use 
of Bengal silk, and tlie trade was rendered less dependent 
upon Italy, whence, during so Idhg a period, the greatest 
part of^the^rganzine used by our weavers was brought. 
Up to this year (I794),>the total quantity of silk organ- 
zined in tlie English mills did exceed 5fl,000^pounds 
weight annually : the idiQs ^ing principally occupied 
in^orking singles and trams^ t{ie importation of» w4iich 
descriptions was wholly prohibited'; and as^ie English 
throwsters were often out of employment, tliey were 
willing enough to encourage this experiment on the part 
of the East India directors. ^ ^ 

On the supposition that the quality of Bengal silk 
was suited to the objects for which organzine w^s re- 
p 4 f . 
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quirsd^ thorq could be no difference of opinion concerning 
policy of the step^ since it was a qieans for providing 
profitable employm^t for English labour and capital. 
SThe opposition which had been offered to the measure 
proceeded from merdiants interested in the importation 
of Italian thrown silk, who found mesas to influence^ 
for a time^ many among the manufacturers ; but theses 
seging at length that they were acting in opposition to 
their true interestl^ resumed the exercise of their own 
judgment^ and employed organzined East India silk for 
many of their principal fabrics, 

Fr<»n that time the importations of Bengal silk have 
been progressively improving in quality ; and^ in conse- 
quenow^ the organzine made from it has grown gradually 
into favour^ until it now ranks, for the most part, very 
little bdow Italian organzine, and, in some few instances, 
has even sold for the highest p^ces afforded by the 
market. Sanguine hopes have l^en expressed by some 
persons of coiji^petent judgment, that at no very distant 
day the improvement may be such as to render our ma- 
nufacturers nearly independent of foreign supplies. The 
facilities for extending the production nci India are such 
as to create reasonable expectations that, in regard Jboth 
to quality; and ^<rice, Bengal silk will force the pro- 
ductions of Italy, and the supplies from Turkey, out of 
the market. In these western countries there is but 
one regular annuahcrop, while in Bengal there are three, 
at intervals of four months, in March, July, and No- 
vember, I 

The quality of China silk, governed by tke same cir- 
cumstances which limit the progress of improvement 
in all the institutions of tiiak extraordinary country, 
has' ccntfnued without variation from the period, of 
i^ first introduction into Europe to the prasent hour. 
Its bniliant whiteness, the principal merit of China 
silk, is supposed ^to be owing to the application of 
some indigenous production, the knowledge of which 
is confined to that country. A great parti oT the raw 
silk In^ported from China is used in the fabrication of 



OW*T* 


IN BN0LiJ7D« 


. 7 * 

hosiery an^ gloves^ in which artides it is a^nowl^lged 
by foreigners that the English manufacturer has long 
greatly excelled the*French^ an advantage attributable to 
Ae superiority of machinery. , 

Bengal raw silk is distinguished by two appeQations 
— country wounds and filature ; the former b^g fur- 
nished by native adventurersi who can employ none but 
the rudest methods for winding it ; while the latter is 
produced, by servants of the East Inftia Company, and 
treated according to the most approved European me- 
thods. 

Different degrees of fineness or coarseness arc denot^ 
in the company's filatures in Bengal by the letters 
B, C ; silk of 4 to 5 cocoons is called A No. Iff; of 
6-8 cocoons, A No. 2. ; of 8-10 cocoons, B No. 1. ; of 
10-12 cocoons, B No. 2. ; of 12-14 and 16-18 co- 
coons^ B No. 8. ; of 18-20 cocoons, C No. 1.;* of 20-22 
cocoons, C No. 2.; %2-24, &c., cocoons, C No. 8.’ 
The silk which the natives reel by hand is much inferior, 
and is marked by the letters A, B, C, D, E. It must, 
therefore, be understood, that the A No. 1. silk of one 
district in India a*dll differ very importantly in quality 
from that of another district, although bearing the same 
distiifbtive letter and numW; this d^pehdiQg much 
upon the mode of culture, method* of winding, &c* 
Even tlie filature-wound silkB of different districts are 
subject to the same difference of quality^ Thus, Bquleah 
filature is said to produce silk hiferior in fineness to 
Radnagore or Cossimbazar filature, which, again, are 
excelled ny the produce of Gonatea and Comereolly. 
In the last mentioned of these filatures, through the 
scientific skill and energy ef^tfie*£86t India Company's 
resident, a system has lately beeti adopted of firing 
necSssary degree of heat to *t!he *cocoons wVik beings 
wound, by means of steam ; and both the arrangement 
and execution of the plans for this piirpose speak wery 
favourably for the talents of the parties* employed, when 
the remotetiesg of the situation *and the consequent dif<* 
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ficulties aiR^ obstacles to be surmounted are taken into 
account. 

The number of artisans needing employment was 
, greatly augmented throughout the kingdom at the return 
of peace in the year 181/5 ; and this event being soon 
afterwards followecUby two bad harvests^ the situation of 
the labouring poor was rendered still more distressing. 
The increased number of hands^ and the rise in tlie 
price of provisions^ conspired in reducing the rat<? of w^ages 
so low as to render it impossible for the labourer, even 
when fully employed, to obtain the quantity of tlie cheap- 
est food necessary for subsistence. General complaint 
ami discontent of course ensued. 

Tke riband weavers of (’oven try, and parts adjacent, 
having, early in the year 1818, petitioned the legislature 
for rehef, their case was referred for investigation to a 
conimittee‘ of the house of commons. A most laborious 
‘enquiry upon the subject w^as instituted ; in the course 
of which they^ obtained evidence and information from 
great numbers of the most intelligent silk manufacturers 
and weavers of London, Coventry, Macclesfield, and, in 
short, of every district wherein the sil^ manufacture had 
seated itself in England, llie result of this investifjation 
proved that, although there doubtless was much indivi- 
dual misery ambng labouring artisans, arising from the 
causes just mentioned, there was no reason for imagining 
that any particular distress had visited those connected 
with the trade in silk , but, on the contrary, it ap])eared, 
from the concurring testimony of all the witncssc/?,that the 
quantity of silk goods manufactured and used through- 
out the kingdom was on the increase, and that, notwith- 
standing the greater num^ci of looms, the weavers 
wee-e^l^uily employed,' and even forced to extend their 
toil beyoi^ the usual hours to obtain suppy t from the 
)ow rate of wages. < 

That, under these circumstances, the despairing arti- 
sans shoul(7 seek relief, by any means which they thought 
likely to afforif it, can excite no wonder ; .but that the 
master manufacturer, who saw one establishment after 
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another rising up around hira^ at th^ sam^ dme, 

his own commercii^l transactions were continually ex-i 
tended^ should declare his opinion tliat this increase of 
the trade was occasioned by the distress which accoma 
panied it, and should pray, as a remedy, for the impo- 
sition of additional restrictions upoit his trade, is some- 
what surprising; and when, in compliance with this 
prayer, a committee of legislators are ^en gravely recom- 
mending •enactments, one of the lirst inevitable conse- 
quences of which would have been the aggravation oi 
the evil, by throwing a large number of artisans out of 
ein])loymcnt, it becomes difficult to withhold the expres- 
sion of astonishment. The house of commons ^afed 
itself the imprudence of carrying into effect tliis rftom- 
mendation of their committee ; and wdthin three years 
from that time a committee of the house qf lojrds recom- 
mended strenuously tljje entire abolition of those rcstric-^ 
Uons, the extension of which had so lately been declared 
“ absolutely necessary.’' *■ • 

Duiing the whole of the peiiod between the years 
1 77 and 1 824 the silk trade in England ^as kept in 
its artificial stat^ by lestraints on the importation of 
foreign manufactured goods. Beiifg thus secured in the 
possession of the home maiket, and in ^he supplying of 
our immediate dependencies, there w^s but little incite- 
ment for the weavers to improve their art. Thus the 
same inartificial loom, and the same tluoMyng maclunery, 
continued to be used down to the very moment when 
the competition of foreign artisans compelled die atten- 
tion of our throwsters and weavers, and obliged them 
to devise means for more sucqps^fully meeting the pro- 
eductions of foieign looms ^n#ouj own markets.^ 

Jhe silk- goods of France had always found their way 
to tliis country, in a limited quantity, through trnugglers ; 
and being, in consequence of thei/ then superior quality, 
eagerly sought by all who could procure thepi, our ma- 
nufacturers were dismayed at d* prospe^jt of their legal 
admission, aldiough loaded with heavy protecting duties. 
From being always w;holly dependent upon bome«ile- 
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mand^ the sp: manufacture was liable to serious fluctu- 
ations with every change of fashiofi. The extensive sales 
of one season were frequently followed by the diminished 
oonsumption of the next. The weavers then deprived 
of employment would sink into the depth of wretched- 
ness. This constaitt alternation of prosperity and dis- 
tress had always attended the silk trade of England^ al- 
though the preponderance of the former state was proved 
by the increasing amount of the manufacture^ comparing 
one period with another in the course of years. 

It was with a view to lessen this fluctuation^ and meet 
the altered state of commerce attending the return of 
peace^ and to place the silk trade upon a basis of natural 
capafiility, rather than of artificial support, that, in the 
year 1824, the whole system was changed. The high 
duty on rayr sPk was abandoned, for one merely nominal ; 
that on thrown silk was reduced nearly one half, and 
the admission of foreign manufactured goods was ren- 
dered legal afl-T the 5th of July, 1826.] 

It was hoped that the weavers, having so material a 
concession in their favour, in the alteration of the duties, 
would have been enabled, during the’ two years which 
must elapse before the admission of manufactured goods, 
to prepare for ,^a successful rivalry with the foreign 
weaver ; but they were led by the increased demand, 
consequent upon the abatement of duty, rather to em- 
ploy their pow.ers in augmenting the quantity than in 
improving the quality of their fabrics. 

The local acts of 1773, regulating the rag^i of silk 
weavers in and about London, commonly called the 
Spitalfields Acts, the provisions of which had been sub- 
sequentl]^ ^pP^^d Dublin, were wholly repealed, as has 
already been mentioned, in the month of March, 1 &24. 
These acts*^ were approved and defended by some persons 
well acquainted with the trade, on the ground that their 
operation tended ^o secure to the workman only fair and 
reasonable wages for his’labour, and to prevept an exor- 
bitant rise of poor rates. When the dcifiand for any 
particular article of manufacture is slack, a competition 
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among the artisans engaged in its production pmat 
always ensue, which, in the absence of prcSiibitofy en- 
actments, will lead them to accept less wages ; and thus 
the articles of their production being furnished at lowe:^ 
prices, an increased demand is created, which brings 
things once more to their natural lc\el* But the opera- 
tion of this local act, by constantly maintaining the prices 
of goods at their highest point, lessened the chances of 
increased jconsumption, and consequeiftly protracted the 
period of relief ; while the master manufacturer, being 
restricted from the payment of less than the regulation 
prices for labour, was without the temptation to add to 
his stock of goods, in the hope of a revived demaiKT, 
which, under similar circumstances, has often lighieued 
the evil to the labouring artisan. 

Ill its general operation, this compulsory regulation of 
wages was fatally opposed to the adoption of improve- 
ments depending on tlft use of machinery. The weaver 
was paid a certain price for the perfyrmance of labour 
with his own implements. However much it would 
liave abridged that labour could he have borrowed the 
aid of machinery, the means foi this were n?ver within 
his reach, lii other branches of manufacture, processes 
have •been importantly simplified by liie •invention of 
artisans, who always find in their employers every will- 
ingness to incur the necessary risk,’ and to assist them 
by making tlie requisite ti^periments, Rowing that they 
must share in the consequent ad\%ntage. * The greatest 
improvciqent that has yet been made in figured silk 
weaving waif the production of an operative weaver. 
Had this invention been introduced in England during 
the existence of the local \lfe important branch of 
manufacture just mentioned miSst have been atfim^oned 
in t?pitalfiel^s. ’ The weavers ’could not by %ny means 
have accomplished th« purchase of the machine; and as 
the masters must have paid the samd prices in either 
case, they, assuredly, would not -have put themselves to 
expense in •t^^e matter. The consequence in such case 
would have been, that the country manufacturer, bejng 
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able to make such arrangements with the weavers in his 
empl6y as were called for by the alteration of circum- 
stances^ would liave undersold the'London trader, and 
^monopolised the business. That tliis is not a fanciful 
or doubtful view is proved by the fact ; for since the 
repeal of this restrictive enactment, the master manu- 
facturers have, at tlieir own charge, actually furnished 
improved machinery for the use of tlie operative weavers, 
and have particip&ted with them in tlic resulting benefits. 

During the continuance of these acts, there was, in 
the Spitalfields district, no medium between the full re- 
gulation prices and the total absence of employment. It 
ooes not appear that wages w'ere ever fixed so high as to 
enaKe the 'weavers to sa^e much of their earnings, when 
even they were fully employed. Had it been otherwise, 
the improvidence which usually characterises the unedu- 
cated podr, ^%uld have prevented their reaping advan- 
tage from the circumstance; and It must surely be better, 
on every account, that a man so circumstanced sliouJd, 
ill seasons of dulness, work for even a scanty pittance 
rather than that he should be wholly incapacitated from 
contributiifg to the support of himself, and his family. 

The district of Spitalfields has, it is true, enjoyed a 
very materidl r cl vantage over every other ])]ace 'Vi the 
kingdom wher(f'lhc silk maiiufactun- has been established. 
Its proximity to the great mart for consumption, and the 
ever- vary ing demands of fashijem in the metrojiolis, have 
given constant employment to a certain extent, without 
much reference to tlie cost of production ; but as this 
source of demand must necessarily be far bc^lo'w the power 
of supplying it, superior artisans alone have obtained 
employment by reason 6f»itt and the relief has conse- 
qucntly'bcen far more * jiaftial in its effects than, under 
other circumstances, it ihight have ])roved. Some iTitel- 
ligent manufacturers^ who advocated the regulation sys- 
tem, argued, that since, on account of the duties on the 
raw matefial arfd the. cost of its transport, England 
could not comf{)ete witli llio ('ontinent, but must have its 
market limited stHctly to its own wants, and those of 
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its immediate dependencies, it was of little importance 
whether wages were high or low ; for if the prices had 
been reduced by the whole amount of wages, the actual 
consumption would not have been extended by it ; and, 
on tlie other hand, if the price of labour were left with^ 
out restriction, the selfish dispositions of many master 
manufacturers would lead them to* take every unfair 
advantage of the journeymen weavers, who would thence 
be driven, habitually, to the resource ^f the poor-rates, 
and thus,* deprived of their feelings of honest independ- 
ence, would sink in the scale of society, with morals 
deteriorated equally with their outward condition. Al- 
lowing to this argument all the force and philanthrory 
which can be demanded, it must be admitted that py he 
effectual and equitable the acts should have embraced 
the regulation of wages in all the silk manufactories 
throughout the kingdom ; and the proofvof Aliis is af- 
forded by the fact, which has never been disputed by 
even the warmest advocates for regulation, that the 
operation of the Spitalficlds act occaSioneil the removal 
of many branches of the silk trade from London to dis- 
tricts in the country beyond the limits of thaA restrictive 
enactment. ^ 

Notwithstanding the contrary tendeiicy pf this mea- 
sure, the trade of Spitalficlds has, accom^nied, k is true, 
by some distressing fluctuations, gone on increasing. If 
one branch of manufacture was attracted elsewhere by 
the greater cheapness of ‘labour, ptliefs were callerl into 
existence ; and London, from the cause before explained, 
has always b«en, and will continue to be, the nursery for 
the infant branches of the manufacture. ^ 

The abolition of duties jDti tlio importation of ranv silk 
*in the year 1 8!24, and the tdtal»alteratioti in oty system 
of jcstrictions which followed that jmeasure, have tAded, 
by their h*ppy consequences, gr&atly to enlfghten the 
public mind upon the subject of commercial prohibitions. 
The silk trade of England, which. ii» the apinions of 
many expeyenced persons, existkl only ^ilrough the ex- 
clusion of th£ manufactures of other countries, has re- 
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ceived new life from the breaking down of the barriers 
raised for its protection. 

During the ferment which' accompanied this re^du- 
tion in our commercial policy, and when the minds of 
some were filled with apprehensions, preparations were 
made by the great majority of the manufacturers for a 
most important extension of our productive powers. The 
capital set free by the abolition of the duty was not suf- 
fered to lie dormasit, but was employed by them in ac- 
complishing this extension. The number of throwing 
mills in the country was increased from 175 to 266, 
and of spindles from 780,000 to 1,180,000 : the looms 
A'nployed in Spitalfields amounted in number to 17,000; 
and ^0 great was the demand for thrown silk, that al- 
though, for the moment, the foreign supply was increased 
by nearly fifty per cent., and the number of mills was 
augmented in-the depp'ee just mentioned, still the weavers 
were frequently obliged to wait . luring months for the 
full execution of their orders by llie throwsters. 

In 1824 aud 1825 all was excitement and overpro- 
duction in every branch of our national commerce and 
industry, and then followed the dreadful revulsion which 
will live so long in ^he memories of our merchants and 
manufacturers. ,Jn the month of July, 1826, the skirais- 
sion of fbreign silk manufactured goods was to commence, 
under a duty equivalent to about thirty per cent, on their 
value; and during the season of depression, which is ever 
unfavourable tu the fonnnition of sound opinion, a clamour 
was raised against thi» relaxation, the pros]>ect of w'hich 
was alleged as the main cause of the wea./ers disti ess. 
Happily, hew^ver, for the best interests of tlie country, 
its commercial policy sw»jed by one, who, like the 
celebrat^id Turgot, had ability to see, and the firm- 
ness to uphold, measvref^of wisdom and of pmdencv, in 
opposition to the clgmour of his opponents. Among 
these, it is to be presumed, there is scarcely to be found 
one who does n6t now^ acknowledge, witli thankfulness 
and admiration, the justness of his views, „whicli then 
passed for visionary speculations, and the constancy of 
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his mind> which thi/ were then prone to sligmathe as 
obstinacy. * 

The lew permitting the importation of foreign ma- 
nufactured silks was allowed to come into operation, and * 
has more for the developement of skill in the En- 
glish weavers, than might have been produced during ages 
of a dull and enervating monopoly. The boast of former 
days, so often made, and with so little foundation, is now 
fuUy realised, and 'the fabrics of our artisans vie suc- 
cessfully, in excellence, with the most beautiful per- 
formances of the continental weavers, so that many of 
the productions of our looms are sought and viewed with* 
preference in countries whose superior advantages vperc 
held up to the English weavers as cauaes for apprehen- 
sion amounting to dismay. 

A short time jirevious to the full operation of the law 
of 1824, a silk manufacturer of high respectability and 
skill quitted France and formed an establishment in 
London ; this became an immediate object of jealousy 
to the Kiiglish weavers, who complained that it was used 
principally as a cover for an illicit introductfbn of the 
then contraband fatirics of France. '|'his accusation was 
met, 0 ^ the part of the foreigner, with a ckmand for the 
strictest investigation, and the contents gf nis warehouse 
weic subjected to a severe scrutiny. When, as the re- 
sult of this inspection, a seizure had lieen made of thirty- 
seven pieces of goods, whilh, in the e^infttion of 'the 
most competent judges from Spitalfields, were unques- 
tionably oWbrgjgn make, tlie individual English w^eavers, 
whose skill had produced the articles, were birought for- 
ward to disprove the allegatyi^, • • 

• Is any further argument reqifireA, to prove the aCeur jcy 
of jui^gincnt that dictated this dopaiture from a system 
of burthensoine duties and restriction^, which, while other 
branches of our inanuiacturing industry had been ad- 
vancing with giant strides in the race of* impravement, 
kept the silk Jrade alone in a state of listles^ inactivity ? 
If so, it will be*found in the evidence of custom-house 
returns. 
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Mffere aijjr individual year singled out as an example 
of this fact, it might be considered ^as inconclusive, and 
perhaps unfair. The period imrnetliately following the 
* alteration of a system is not one wherein the permanent 
effects of that alteration can be rationally considered; 
and the trading cfi the first year after the abolition of 
the heavy duties might have been thereby stimulated to 
an unnatural extpnt ; but this objection cannot apply, if 
the period of comparison be spread over a space of live 
years, for in that time, any amount of undue excitation 
and over-trading would have found its correction in 
^following years of consequent depression. 

' (Contrasting, therefeve, the five years immediately 
preceding the alteration of system, with an equal period 
following that measure, we find, that in the year 

lt,s. 


181.0, 

, t . •< 

the importation was, 

— raw silk, 
throft'n, 

1,480,900 

301,588 

H*s. 

1,782,378 

1820, 

f. 

raw silk, 
till own, 

1,702,4 1(> 
3*00,053 

2, 012, 3G0 

1821, 

< 

raw silk, 
throw n, 

b 040,5 H> 
350,200 

2, ^,725 

1822, 

. ’ . « . 

raw silk, 
throw 11 , 

2,037,4 1 5 
3‘?v),27.J 

2,407, (>'88 

1823, 

c • 

r^w silk, 
thit.wm, 

2,085,072 
34 b, 31 1 

2,432,2RG 


Making a tot.d of 

- 


10,025,646* 


iif the last fix * years of prohibition. 

In 1824, the first year^of duties, the importation was— • 


• 


a. • ■ 

raw silk, 3,540,010 
thrown, 452,4f>9 

• 

lbs. ■ 

1825, 



raw silk, 3,030,756 

3,903,379 

J826, 

V 

1 

- 

thrown, 

raw silk. 

556,642 

1,9751042 

3,587,398 

1 


1 

tlirown, 

280,325 

2,244,,3C7 
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Dm, 

1827, 

• 

raw silk, 3, 755, 24 Si? 
tlirown, 454,015 

4,209,257 

1828, 


raw silk, 4,162,550 
flirown, 385,262 

4,547,812 

Making a 

total of 

- 

18,582,213 


in the first five years of relaxation ; e;jchibiting an in- 
crease of «o less than seventy per cent, in the annual 
consumption of the country. 

It has b('en stated^ that when, in the year 1824, the 
legislature determined upon altering the system by which* 
the silk manufacture was conducted ; and legalised, t ^ o - 
spectively, the importation of foreign silk goods under a 
rat(‘ of duty which was judged to afford sufficient pro- 
tection to the home manufacturer, concession vuls so far 
made to the apprehensions of this class as to defer the 
operation of that portion of the law for two years, which 
interval was asserted to be requisite in order to enable 
the English weaver to prepare himself, by the production 
of goods fitted for that object, for the formidable com- 
petition in which 4ic was about to engage. 

That men occupied in any particular caljing should 
by want of judgment and information betrayed into 
measures against their interest, is noT extraordinary ; 
prevented by the circumstances wherein they arc placed 
from taking more than » partial view oi the sul^cct, 
they are prone to fill up the prospect with chimeras, and 
» shrink wi^|li apprehension from phantoms of their ow'ii 
creation ; but it is, on the other hand, truly surprising 
that others, whose faculties ha^ no such influences to 
mislead them, should yet hivt fajlcd on this oc(^ion to 
perceive that the same interval wjiich was granteil tePthe 
home manu%turer was equally enjoyed by the foreigner, 
during which he might? accumulate *a large stock of goods 
ready to be poured into our markets at, the nioment of 
the act coming into operation, , This, in tfact, was the 
course pursued by the French ; and when the near 
prospect of this inundation had createil a new subject 
o 2 • 
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for.alann in the minds of our own manufacturers^ an 
expef^ient 4ras adopted as a remedy^ which was equally 
at variance with liberality as it affected our neighbours^ 
H and contrary to sound policy as it regarded ourselves. 
The French weavers had always been accustomed to 
make their silk goods of one particular length ; and with 
the design of rendering these their preparatory labours 
unavailing, a law was passed by parliament, whereby it 
was, among other things, enacted, that only syks of cer- 
tain declared lengths, different altogether from those 
hitherto made and used in France, should be admitted ; 
^squalifying fhus from legal importation all goods then 
n^ade with a view to the English market. The conse- 
quences of this enactment were, that the French manu- 
facturers set instantly to work to make fresh goods of 
the prescribed length for English consumption, while 
the prohibited pieces, falling as instantly in value, were 
purchased by the illicit trader, ’and smuggled into this 
country ; their low i)rice causing them more effectually 
to interfere with our domestic productions. * 

It had never been found practicable, under the system 
of exclusion, to prevent the prosecutxm of this contra- 
band trade in silk goods. French silks and ribands, 
from tbeir the* superiority to those of our own j)roduc- 
•tion, had always been preferably sought by our country- 
women : and to such an extent was this trade systematised, 
that ^ilk goods of all descriptions might be purchased in 
France ; the seller taking upon himself to guarantee their 
safe delivery in England, at the very house o^ tlie pur- 
chaser, and relieving himself in turn from the chances 
of loss, by insuring the amount at offices established for 
that purpose, and where ito^cies were granted with as 
much facility against loss by seizure, as for protection 
againat the elements — the premium varying, of course, 
according as a greater* or less degree of vigilance was 
found to be exerted by our revenue officers, t 

With the , knowledge of these practices full in their 
minds, and aware, from experience, of tl^J Impossibility 
of effectually stopping them, tlie admission of foreign 
silks was no longer matter of choice with our govem- 
•NoteM. +NoteN. 
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ment; and the only question for consideration was^^how 
to draw from this brapch of commerce the higrfest amount 
of revenue. It was evident, that, by fixing the rate of 
duty too high, the French smuggler and the insurance 
offices would continue their successful competitorship ; 
and the government was sorely perplexed by the cer- 
tainty of this on the one hand, and by the overcharged 
fears of our manufacturers on the othe|^ in their endea- 
vours to effect an accurate adjustment of the question. 

Independently of the enormous expense attending esta- 
blishments for the prevention of illicit trading, — and this 
pecuniary evil is one of no inconsiderable magnitude,—^ 
governments would appear to be under a moral obligatioft 
to remove, as far as possible, all incentives to the com- 
mission of the crime of smuggling. The opinion, that 
infractions of revenue laws are, at most, bi^t y;nial of- 
fences, is one very generally held among the uneducated ; 
and, judging from the eT)couragement afforded to smug- 
glers, the idea is not by any means confined ^o that class: 
if, however, crimes are to be estimated with reference 
to their probable influence upon the general yell-being 
of society, the siffiiggler's calling can by no means be 
considered harmless ; since, by familiarising^ liim with 
violations of the law in one of its codes branches, it 
tends to break down the barriers which should restrain 
him in regard to moral observances generally ; and, in 
truth, a laxity of practice iit this so-esteamed venial fault 
leads from one step to another, tlirough various gradations* 
of crime, uintj) the mind and heart become at length 
wholly corrupt and brutalised, and murders the most 
cruel and atrocious, pcrpetrat^l defending the objects 
of their criminal traffic, are (h# rnyfancholy consequences. 

“While the necessity exists for^the imposition of duffes, 
it is hardly to be hoped that smuggling can altogether 
cease; nor, indeed, does It appear [lossible for any govern- 
ment, however strong and vigilant, effectually^ to coun- 
teract the diligence and activity pf those who draw their 
subsistence fi-otn illicit trading : but that much may be 
done in lessening the evil, by a judicious adjustment tf 
o 3 ' 
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the*i^cale of duties, is rendered evident by the fact, that 
since< the duty on foreign silk gooi\s has been placed on 
its present footing, it has become comparatively indif- 
* ferent to the trader, as a question of profit, whether to 
pass them regularly through the custom-house, or to 
insure the value against the chances of seizure; the de- 
mands of the smugglers and the insurance offices being 
nearly equal to ^osc of the government. From this it 
may fairly be inferred, that the amount imported of 
smuggled silk goods has been greatly diminished : many 
persons who would have little or no objection to these im- 
r^ortations on the score of their illegality, would yetberc- 
struned from embarking in adventures attended with risk 
of loss, and would prefer to follow the course of virtuous 
and good citizens from the moment that an opposite line 
of conduct rcased to be accompanied by extra profits ! 

The inducements for smuggling afforded by the im- 
position of exorbitant duties, altiiough strong, are yet by 
no means sr great as where the importation of an article 
of commerce is altogether prohibited. This affords the 
greatest encouragement to the illicit trader ; since it di- 
rectly enlists among the ranks of his customers that 
numerous and influential class of persons which estimates 
the value of ^uings according to their scarcity and diffi- 
culty of attainment, giving to the interdicted article a 
factitious superiority which disappears at the first breath 
^ that destroyr the prolubitiorf. Is it not notorious, that 
during the whole period of their interdiction, French 
silks and ribands were to be seen in evpry ociety that 
laid claim to the distinction of fashion ; and that India 
silfc handkerchiefs wer^ to be found universally in the 
pocke|» of ineii of the u’ppcr and middle classes, atid 
cvfu adorning the neclis of the labourer and the artisan.? 

Prohibitory laws seem to be considered unjust and 
arbitrary interferences with the* natural liberty of man, 
and to c^rry wi^h them none of the sanctions of morality: 
they are broken, consequently, without hesitation, by per- 
sons who would yet scruple to withhold * clandestinely 
tlie payment of any rate of duty that might beimposed.* 
> It is not asserted that the introduction of foreign ma- 
• NoteO. 
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nufactured silk goods should be at once permittkl free 
from the imposition of any duty. It has beep cont«nded^ 
that some protection is called for, because the foreign 
manufacturer is in the country of production, whil^ the 
cost of the raw material is enhanced to us by the expense 
of carriage ; an argument scarcely deserving of any con- 
sideration, since the conveyance of manufactured articles 
must be at the least as expensive as that of the raw ma- 
terial ; and, besides, so long as France continues to draw 
any part of her supplies from abroad, the price of the 
whole of the silk manufactured in that country must be 
governed by the cost of the portion which is imported. 
But while the expense of living is higher in Great Ba- 
tain than it is in those countries whose politica^^ and 
financial circumstances place them in a less artificial 
state, the wages of labour ought to be and will be higher 
in something like an equal ratio* Greater comforts are 
needed by the Engliili artisans, in consequence of ilje 
less favourable nature of our climate ; and if, after taking 
all these circiijnstances into calculation* 4t is yet found 
that the labouring classes here arc not all sunk so deeply h 
into the abyss ^of poverty and wretchedneK as those of 
some neighbouring states may bg, it will not thence be 
argfled that their situation is too favourjiblc, and that 
the principle of buying in the cheapeft marktt should, 
as is sometimes insisted ott, be carried to so extreme a 
length as would lower them to the same miserable level, * 
and reduce them to the procurevnentt)f bare subsistence.*' 
Inhere i.s too much reason for believiipi; that this is, in 
many of olir manufacturing districts, the unhappy con- 
dition of our labouring artisans ; and occurring, as it ge- 
nerally does, with reference Aobranches of industry wherein 
we have no foreign rival to (oiiteiid against, legi^Jative pro- 
tection would be unavailing ; but %o long as, by the^posi- 
tion of a moderate dpty upon importation, th^real comfort 
of a large and deserving class of our fellow countrymen can 
be maintained, there are surely few/ if any, who would 
object to*the impost : but to earry this \>rotection beyond 
the limit here pointed out, would be injurious towards 
• Note p. 
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Other classes of the community, without insuring, in any 
adequate 4effree> the particular benefit that was intended. 

In regard to the silk manufacture, tlie Auty required 
in order to maintain the English weavers in the same 
^*diative position which they already hold with those of 
France, is very much lower than, without enquiry, many 
would be led to ims^ine. On consulting a comparative 
statement drawn up by an experienced silk manufacturer 
of London, it appfars that, independent of duties, which 
are purposely^ept out of view, the entire difference in 
the cost of one pound of the best thrown silk, when ma- 
nufactured into sixteen yards of Gros-de-Naples, is five 
shillings and sixpence, or barely fourteen and a half per 
cent, * : of this amount of difference, it will be seen that 


* Comparative estimate of the cost of one pound of silk when manufac- 
tured into Oroii-dc-N^les at Lyons and London rcsiicctively 

r-ln Jhgfom. In London. 

jC s. d £ s d, Jif s. d. 

Price current of organzme Price > uirent of 

23s per lb , h ounceti of fine tram silk 

which . - - - 0 12 G in Italy .12 6 

Ditto of tram 22« Cul per Export outy and 

lb , SouiKcs ol whi( h . 011 3 cxpcoiKcs - 0 0 Gi 
Dyeing warp and bhoot - 0 011 Carriage to C alais 0 0 >1 


14 8 peril! 1 2 4 

Add 4 ounces for loss In Light ounces of which . i) 11 2 

tlyeiii,;.' lid waste, to make Prut current of 

IhouiiLes when niaiiufac- fine orpanriiie 

tured - *1 - 0 G 2 in Piedmont 13 0 

** I>uty and ex- 

. 1 10 10^ pensob - - 0 0 OJ 

Winding and warping Is Carnage to Calais 0 0 

Weiiv ing 16 V ds , reck- 

onmg 1 0 / to , per lb 14 1 

yard, at -1 jd per yd 6 0 Figtit niiiiocs of whii h - 0 12 0^ 

* ■ - 0 7 3 D>oiiig warp ainl shoot, 

black and ordinary tcj| 

1 18 1 lours, bofl and bOif)dc - 0 1 6 

Difference in favour of the 

French manufacturer . U .I 6 1 4 8^ 

j Add 4 ounces for loss in 
^ Avdiig and waste, to 
maki 16 puiiieb when 
inanuldt tured - - 0 6 2 


WindinifaiMl warjiing 2 0| 
Wtaving 16 vards, 
reckoning ] ounce 
to the \drd, at fk/ 
perjard - - 8 


10 lOi 


• 0 IS 8 ^ 


2 3 7 


2 3 7 
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the sum of four shillings and eight pence, or 
a quarter percent, is made up of the higher wages p^d 
in London for the actual weaving of the fabric ; the 
higher charge of the dyer amounts to seven pence; and* 
the small remaining sum is divided among the person^ 
employed in warping and winding- tlfp silk. 

This comparison is made on the supposition that 
Italian thrown silk is used in bodi case^; and, as already 
mentioned) excluding the amount of duty payable on 
importation to this country. This duty is after the rate 
of three shillings and sixpence per pound ; but the ira- 
Xmrter is furnished, when it is paid, with a iranttferabU^ 
title to draw back the amount upon the exportation of 
an equivalent weight of wrought silk; of this title he, 
of course, avails himself, either personally or by proxy, 
and it would, consequently, be improper tc^consider the 
duty in forming this cojnparative estimate. 

It has been well remarked by the baron Charles Du- 
pin, who, from his diligent researches inti all subjects 
connected with cbmmercial questions, is entitled to have 
his opinions received witli a high degree of naspect and 
confidence, that fn the most considerable branches of 
manu^cture, the most decided superiority hjps been ob- 
tained by people with whom the price of ^bour k dearer 
than with their rivals. He instances the cotton manu- 
factures of England, which are furnished better and 
cheaper than by any othCI' people of Europe, although ‘ 
labour is dearer in Great Britain than in «ny other coun- 
try of oui^ h^isphere. He then brings forward the 
manufacture of linens, in which the Dutch and Belgians 
surpass and sell cheaper tlian tlye^retons, although the 
price of labour is dearer in Belgium and IloUatyl th^n 
it is in Britany : and he furthe];^hqw6, that in the pro- 
duction of fin^ woollens, France surpasses and iftidersells 
Spain, although the pAce of labour in. the former is 
higher than in the latter kingdom. ^ 

The freiBht and eKpeiiaes from Calaix are not included in the nliove state- 
ment : the co-^t of iranufmrtmg iniuiufaetured goods from Lyons to LoudOU, 
which IS greater, must, in such <ast, have been added to the price of tfce 
Lyons manufacture $ 


• Note y. 
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TJie superiority in these instances, which is sufficiently 
striking, Uupin rather refers to Ijigher attainments of 
mechanical skill, and greater degrees of commercial 
i knowledge and enterprise. 

Is it then expecting too much to hope that, by con- 
tinuing to apply tcf the silk manufacture the same amount 
of skill and enterpiise which haye served to gain for us 
a pre-eminence qp decided in our cotton fabrics, we may 
shortly become sufficiently expert to bring the produce 
of our silk-looms, unprotected by 'discriminating duties, 
into successful competition with those of France, and to 
^eet the latter in the fair spirit of rivalry in those 
fojtjeign markets which have hitherto been virtually closed 
against us ? 

It does not require any very deep research into the 
sulyect tP discover that the silk manufacture of England 
has received, in all its branchejs, a most important im- 
petus from the alteration of system which began in the 
year 1 824. « For a time this impulsion showed itself 
only in the augmented quantity of raw mateiial sub- 
mitted to, the labours of the weaver ; but from tlie period 
when wrought silks of foreign manufacture were ad- 
mitted IcgaUy into competition witli those of domestic 
fabric,. our artVoans have proved how capable they are of 
evincing as great a degree of ingenuity in this brancli, as 
England has so long been accustomed to display in other 
manufacturer. The once ei»isting disparity in quality 
between goods^of French and English make has, with 
some very unimportant exceptions, iiot^^ me»-cly disap- 
peared, but actually ranged itself on the side of the Bri- 
tish artisan ; ara as rggpds the cost of conversion, if 
the spi\r of rompetitiqn hrt&'’not urged us forward in s,n 
eqxal ratio, it has vei„tlone much, — more indeed than, 
without* experience of the fact, was oncc*thought pos- 
sible. Improvements in the machinery employed, both 
in throwing and weaving, have led to this gratifying 
result — that* the cost of the processes of organzining silk 
has fallen to little more than one half vdi& it formerly 



CHAP. V. IN ENGLAND. . 91 

amounted to, and a much greater proportional abatement 
has occurred in figure weaving. * 

Can it be pretended, that these advantages would have 
ensued under the old enervating system of high duties 
and prohibitions ? and does it not seem desirable that 
the legislature should follow up thi^result, removing, by 
degrees, but as rapidly as consists with safety, the re- 
maining mounds and defences agaij^st foreign inter- 
ference ? • Until the arrival of a state of things under 
which these may all be abolished, England can hardly 
hope to employ her silk-looms in the service of foreign 
countries ; but if it be desirable, — and who can dispute 
that it is so? — to export our silks in company witj^ our 
cotton manufactures, would it not, by exciting emula- 
tion, accelerate that event, if it were known that every 
coming year some abatement would be ivadg from the 
scale of protecting duties, until they should be wholly 
abolished? If tlie foregoing statements, carefully as they 
have been collected and examined, shoi^d be thought 
entitled to credft, the duty at present levied upon foreign 
manufactured silk goods is, in most cases, tflouble what 
is needed to j)I?ice the productions of France upon an 
equ^ity with our own ; and if &us dispfoportion has 
arisen, as is believed to be the fact, s^jice the^ arrange- 
ment of the rates, and the opening of our markets to 
foreign manufactured silks, in the year 1826, does it not 
offer reasons sufficient fot revision and abatement/ while 
it holds out the certain prospect of liiither and progres- 
sive c)p}^rti\pities for reduction, until, under their abo- 
lition, the liritish silk manufacturers will become, first, 
undisputed masters of our markets, and next arti- 
•ficers for others ? 

The duties now chargeablfw uj>on the importation of 
raw, throvffi, and manufactured^ silks, as ^11 as the 
drawback recoverable on re-exportation, may be found 
in the following table ; — 

• • £ s. a. 

Knubs, or husks of silk, and waste of silk, the cwt. 0 1 0 
Raw sUk, the tb. - -001 
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£ d. 

Throwi^n silk, not dyed, namely — 

Singles, the lb. - - 0 1 6 

Tram, tlie ft, - - - 0 2 0 

* Organzine and crape silk, the ft. - - 0 3 6 

Thrown silk, dyed, namely — 

Singles, or tram, tho ft. - 0 3 0 

Organzine, or crape silk, the ft. - - 0 5 2 

Manufactures of silk, or of silk mixed with any other 
material, namely — 

Silk or satin, plain, the ft. « - . •0110 

or, and at the option of the officers of the cus- 
toms, for every 100/. of the value - 25 0 0 

Silk or satin, figured or brocaded, the ft. - 0 1 5 0 

or, and at the option of the officers of the cus- 
^ toms, for every 1(X)/. of the value - 30 0 0 

Gauze, plain, tlie ft. - - - 0 17 0 

or, and at the option of the officers of the cus- 
toms, for every 100/.* of the value - 30 O O 

Gauze, stiip^d, figuied, or brocaded, the ft. 1 7 G 

or, and at tlie option of the offio-Ts of the cus- 
toms, for every 100/. of the value - 30 

Velvet, plain« the ft, - - - 1 

or, and at the option of the officers of the cis- 

toms, for every 100/. of the value - 130 0 O 

Velvet, figtired, the ft. - - 1 7 G 

or, and at the option of the officers of the cus- 
toms, for every 100/. of the \alue - 30 lO 0 

llibatidu, embojllied or figured with velvet, the ft. 0 17 0 

or, and at tlie option of the officers of the cus- 
toms, for every 100/. of the value - 30 0 0 

And furthei, if mixed with gol/J, silver, or oUier 
metal, in addition to the above rates, when the 
duty is not clftlrged according to the \aluc - 0 10 0 

Fancy silk, net or tricot, the ft. - , - * 1 4 0 

Plain silk lace, or net, called tulle, the square yard 0 14 

Manufactured of siK or of silk mixed with any 
other material, ♦lie prodUc? di aad imjiorted from 
places ivithin the limiis^of Ate East India coin- 
paii^’s charter, for e\ery 100/. of the \alue - 20 0 0 

Millinery oP silk, or of which the greater part of the 
material is of silk, namely— 

Turbans or caps, each - - -0150 

ilats or bLnnets,**each - -15 0 

Dresses, each *' - - - 2 10 0 

or, and at the option of the officers of the cus- 
• toms, for every 100/. of the value - 40 0 0 


lo c 
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Manufactures of silk, or of silk and any other itia. 
terial, not particularly enumerated, or otherwise 
charged with duty, for every 100/. of the value - 30 0 Q 
Articles of manufacture of silk, or of silk and any * 

other material, wholly or part made up, not par- 
ticularly enumerated, or otherwise cKargcd with 
duty, for every 100/. of the value - * > 30 0 0 

Drawback is allowed, as under, on^he exportation of 
silk inaniTfactured goods, itsigross amount bdng limited 
to the amount of duties previously paid on foreign thrown 
silk, as has already been explained : — 

£ s, •£ 

For every pound weight of manufactured goods, 
composed of silk only - - - 0 3 6 

For every pound weight of silk and cotton mixed, 

whereof one half at the least shall be silk » 0 1 2 

For every pound weight of silk and worsted mixed, 

whereof one half at thc^east shall be silk - 0 0 7 

To throw additional obstacles in the w^^f smuggling, 
the importation bf foreign wrought silk goods is restricted 
to the ports of London, Dublin, and Dover ; ai^d can only 
be effected in vfssels of at least seventy tons burthen, 
excenf when brought direct from talais to Dover, for 
which trade, vessels that are of only si^Hy tonsJ[)urthen 
may be licensed by the lords of the. treasury, or by the 
commissioners of his majesty's customs. 
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PART II. 

ON THE CULTURE OF SILK. 


^ CHAP. I. 

ON THE CULTURE OF TUB MULBERRY TREE. 

DIFFrRENT SPrCIES OF THF MULBl- URY TREI. COMPARATIVE 

t jtaUAl ITIES AS FOOD l-OR SILKWORMS. SOIL AM) SITUATION 

M^ST FAVOURABLF FOR llS GROWTH. MANNER OF RAISING 

IT. FROM SFED. — FROM CFTTINOS. INORAFlINr.. NUM- 

BER OF BROODS OF SII KWORMS AN Nl ALLY RIAHFD IN DIF- 
FER! N1 COFNTRIFS. — NOrRlTIM- QUAI ITIFS OF THE MUL- 
BERRY iJtAfj rKFSFRVATION O! LFAVES, QUANTHY OF 

LEAVES IHAT MAY BF ANNUALLY TAKEN I ROM ONE TREE. 

THF MULBf RRY IKAF SACRED TO THF SILKWORM. 


a 

The first object of attention^ preparatory to any exten- 
sive attempt for the production of silkj must be tlie cui- 
ture of the mulberry tree, the leaves of which forin the 
sole subsistence of the siUevrorm. 


This„tree, mortis of botanists, is a genus if the 
tetrandriaorder,bblonging to the inoncecia class of plants, 
Linnseus enumerates seven distinct species of the mul- 
berry tree. 

The Nigra, qt black-fruited species, is well known in 
this country, And mjuch prized for the fruit \n^hich it so 
abundantly bears. Any particular description of it here 


would be superfluous. 

The ^Iba, cr wliifc-fr§ifbd mulberry, differs from 
tbeiiiigra in having i?s .stem straighter, and its bark 
smoothes and of a fighter colour. Its lei^ves arc like- 
wise smoother, thinrler, much smaller, and of a lighter 


green. The fruit, which is of a pale grey colour, is small, 
of a vapifi sweetness, and of n6 valuer. 

The Kubra, or red Virginia mulberry t^ee, differs but 


little from the alba, except in the red colour of its fruit. 
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The Tartarica, or Tartarian species, abounds on the 
banks of the Volga and the Tanai's. ^ 

The Papyfera, or -paper mulberry, differs from the 
other species in having palmated leaves. From the bark 
of its branches the Japanese prepare their paper. Its ' 
leaves are also used as food for the sihcworm, for which 
purpose the tree is now successfully cultivated in 
France.* 

The two remaining species, the Tinotoria and Indica, 
are not used for the nourishment of t^p sUkworm.t 
The mulberry tree is hardy, of quick growth, and 
easily naturalised in all climates. The black species has 
always been cultivated for its fruit in Europe. Thg* 
white sort comes from India, whence it has been infim- 
diiced into all those western countries which have at- 
tempted the culture of silk.J 

The respective qualities of the different species, as 
connected with the silkivorm, cannot be better pointed 
out than by observing, that if leaves of the white, the 
red, and the blac^ mulberry be given at flfc same time 
to the insect, it wall eat first the white, next the red, 
and lastly the black, in the order of the tender^aess of the 
leaves. The Ta?tarian seems to hgld as high a place 
ill its«pstecm as cither the red black kind^ all, how- 
ever, give place to the white, which, came origin- 
ally from China, would appear to be its most natural 
food. ^ 

Most writers on die subject aJBrm* that the wliite 
mulberry is always used in CJhina, whiftj,Bome few as- 
sert that theillhinese now feed their silkworms on the 
Tartarian species. 

The white sort is geiier^llf planted for this purpose 
in Europe, its leaves being iflor® eagerly desired by the 
worms. The trees of this spesies ^likewise possess'\he 
advantage ofOoming in|o leaf a fortnight earlier*tlian the 
black, for which reason the eggs may bo hatched earlier 
in the spring, and the cares of rearing tlie insec^ are not 
prolonged iqo far into the hottest season? The white 
* Note!* t Notc«. t NoteT. 
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tree i$ Ukewhe of qTucker*|ctoi^^ H xiot'io 
injuied by the constant plucldtig o£ 
nor is itj like the hlack^ incommoded by a great <qt>aiitiV. 
fii fxvst, Tlie best reason^ lioweVei>^ if it he eorreet^ 
ttUtt hks been ^ven for prefei^ing it^ ts^ that ^ silk 
^ worms wbidi tikd tixpon its IraTet is iBner than where 
other kinds are substituted. Count Bandolo has, indeed, 
found, that the quidity of the filament does not soldy 
‘ depend upon the food Of the insect, but is also .influenced 
by ihtf degree; of %mperature in which it is reared. 

IiV cold dimates, the black thrives better thalh die 
white*)rimlberry. It likewise bears double the quantity 
Sbf leaves suitable for food.* In Persia the silkworm is 
noihishcd altogether by leaves of the black species. 
In Granada, ^where silk of excellent quality is produced, 
the sapne system ia*fo}lowed. Swifibume, who tra- 
velled ini[)8!abria in 17^4, relates that the red species 
was there generally prefwred, because the leaves, not 
appearing until ten or fourteen days later than those of 
the white muibeiry, are therefore less isubject to iiyury 
by frost. This reason^ for its preference is in oth^ 
climates assigned as the cause of its rq^ection. 

The roots of the .mi^eny tree strike very deep into 
the ground, sb^that the surface not being impoverished 
as it is by piarfy orees, whose roots are found more in the 
upper soil, other kinds of cultivation may be prosecuted 
aroun(ji it. Neither its shade nor the dropping of rain 
from its l€aves,Js comddered prejudicial to plants grow- 
ing beneath, ♦ v f 

Moist lands in valleys and near* rivers Induce a'^cry 
rapid grqwth in the trees ; but th'cir leaves contain, in 
such situations, too irtufchjwatery matter, and, thougl* 

, eatep xfofaciodsly, are hurjful to the worms from their 
comparatr ve want of noijfrishment. The labours of the 
dnsects are also delayed, and the quality of tlieir produce 
injured by the wealoiess of constitution resulting from 
this caus^ ^ 


* NoPdU 
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l^*w^ taN any ddN«m]r 

in »mpljr oqmpenwted by the g^feW# - 

Birtrfnw athieh dtey «8li^ and, Ma,i)*ont8try ooiuch 
qnsncei by tbe eninmoif qu^ty of the sIBc ptodaoedf. 

It is mnarkbd by Mayelf^ id^at the qiuiHty of Ufo sIQc 
de|>ends upon that ^ the luulbetiy^ lAvea ocmsuitied, 
which are then to be considered asj|>elng only a mine 
worked by the worms ; and this mine is more or less 
proper to furnish the fine substance, According to* the 
soil and climate.” ^ ^ * ' ' 

The mulberry tree is readily raised, either ly tht- 
tingSj by layers, or by seed. In countries where tjhdeeed 
must be saved until the favourable season foraowinff if 
shall come round, the process is both trouldesOme 
difficult. Pullein, who wrote in the year 1758, gives 
very elaborate directious. Which he coilsidej's necessary 
for properly saving and preparing the seed. climates 
where this delay in sq>^ng is^iiot necessary, the oper- 
ation is more simple. The plan pursued jn France 
curious : it is thus described : — Take the ripe, berries ^ 
when they are full of juice and seedst Ngxt take a » 
rough liorsc-hair line, of rope 'such as we dry linen on,‘ 
and with a good handful of^ ri^ nfulbenies, run your 
hand sSong the line, brulbing the berrie^anll inashing 
them as much as possible as your haiftl runs along, so* 
that the pulp ind seed of the berries may adhere in 
great abundance to the rope or haif lipff. ^Next dig a 
trench in the ground where you Vibh Jp plant tliem; 
much like wliat; ijj pi^actised in kitchen gardens in Eng- 
land for crops*of various kinds. Next cut the rope or 
hair line into lengths, accoiding to the lengthy of the 
trench you think fit to raakfe, Jan<f plunge the line full 
of mashed berries into the trenSi; then cover 
over with earth, always reinemberinji; afterwards to wa- 
ter it well, which is es^ntial to success. The seeds of 
the berries thus sown will grow, and soon shoot out 
suckers, which will bear young leaves, whicjj are^the best 
food for the Silkworm. The facility and rapidity with 
which young leaves may by tliis meant be produced, is 
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evident ; for as many rcjws of trenches can thus be filled 
as can be ^shed ; and it can never be necessary to have 
mulberry trees higher than our raspberry, currant, or 
» gooseberry bushes. Whenever they get beyond that, 
3iey lose their value ; and if these branches succeed, you 
may have a supply coming fresh' up day after day, or 
any quantity you please." 

Snails and slu^ are found to be very destructive to 
the young mulberry shoots, committing great devastations 
in a short period. In moist seasons a whole nursery is 
sometimes threatened by them with ruin. To protect 
^ the tender plant from this evil, it is recommended to 
Surround the beds or trenches witli dry soot or ashes, 
sprinkling it afresh after rain. This j)rotection might 
be advantageously adopted with other plantations, as 
'slugs w^ not pass over such a fence, especially wliile it 
is dry. 

In England, and countries^ of similar temperature, 
seedlings will not attain a greater height than three 
inches in the first year. In warmer climates their growth 
is much ipore rapid ; so that in some parts of India large 
quantities of seed are sown, whose crops are mowed down 
in the ensuing seasbn ^ as ^d for bilkwonns. Sprouts 
again spring t<>rth from the roots the same year,^nd arc 
used for a sccorill brood. The silk produced by worms 
fed on these tender shoots is supposed to be readily dis- 
tinguishable,. by its superiority over that produced when 
the insect is fi^<l on file leaf of the full grown mulberry 
tree. 

Plants which are raised from seed require transplant- 
ation at the end of the third year, to induce the spreading 
of the root, Witboilt tl^s*removal they would acqui-e 
onjy dne root, like a pivot, and would l)c liable to various 
casualtif« on that '^account. Some cultivators believe 
that It assists this branching oill of roots, if the plants 
are cut even with the ground at the end of the second 
year. , 

The most easy and expeditious way of‘ raising mul- 
berry trees is frqm cuttings. Allhongh as great a num- 



CHAP. I. CULTURE OF ’tHB MULBERRY TREE. ^ 91/ 

her cannot so readily be raised in this manner as from 
seed^ there is a great advantage in point oftstren^h as 
well as in the rapitTity of their growth. This method 
of propagation is much more successful in moist and^ 
temperate climes than in such as are exposed to die arid 
heat of the lower latitudes. CuttiRge will put fordi 
shoots of about five or six inches in length during the 
first summer, and will, at the same time, be providing 
themsclve^ with roots. If they have ^ut fortli shoots, 
and preserve their leaves until the autumn, the plants 
will generally succeed : any which have failed to do so 
must be replaced by other cuttings. In the course of 
the ensuing spring and summer, if carefully watered, 
the shoots will frequently attain the length of eighteen 
inches. In the autumn following tlie beds must be 
thinned, and the redundant saplings planted out. 

Mulberry plantations which are formed in France and 
Italy consist of large jltandard trees. This is a very 
inconvenient method ; as the leaves cannpt be gathered 
but by the aid oi ladders, and by climbiifg among the 
branches. In this way the trees may sustain much 
injury ; besides v^iich a great deal of time is unnecessarily 
wasted in reaching the leaves, which then are seldom 
gathcftjd with regularity. ^ * 

Du Halde, in his history of China) i^lates fliat the 
Cliincso arc particular so to place and to prune their 
mulberry trees, tliat the ItRves may be^ gathered in the 
easiest manner, and without risk eff dainjge to the trees. 
These aie, with this view, cut in a hollow^bnn, without 
any intersc'ctifig branches in the middle ; so that a person 
going round the tree may gather all the outside leaves, 
^nd afterwards, by stanciii^ ’wfithiuside, and merely 
turning round to the different pafts, may pluck thfi le^LTes 
glowing within. The trees ar^'no* allowed grow to 
any great height ; so that each tree forms a sort of round 
hedge, and may be reached throughout without climbing 
on its branches. * ^ # \ 

Pullein pjivjs very ample directions for forming and 
rearing plantations of mulberry trees. His work l}as 

11 a ' 
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been considered one of high authority, and may be pro- 
fitably consulted by any who require more minute in- 
formation than it is desirable to furnish in tliis volume. 

I Ingrafting is considered to be one of the surest me- 
thods of obtaining nutritious leaves from mulberry trees. 
Monsieur Bourgeokj observes, tliat mulberries ingrafted 
on wild stocks, when the graft is chosen from a good 
kind, such as the rose-leaved or the Spanish mulberry, 
produce leaves wliich are much more beautiful, and of 
much better quality for feeding silkworms, than such 
as are ingrafted on the common wild stock. The same 
, observation has been made by Monsieur Thomt^, whose 
aVfhority is of the greatest weight in whatever relates 
to the rearing of silkworms, to which object he devoted 
forty years of his life. 

Althopgl^ ingrafted mulberries certainly produce a 
greater number of leaves than the wild trees, and these 
leaves are thought to contain illorc nourishment to the 
insect, yet tjie wild tree has an advantage over that 
which is ingrafted, in its superior longevity. The former 
has bean ^nown to exist for two centuries ; wdiilc the 
increased quantity of leaves produoffd by ingrafting 
causes a premature dissipation of the sap of the tree, and 
accelerates its^decay. Monsieur Poinier, in a treatise 
which he has Written upon the subject, recommends 
that white should be ingrafted on black mulberries ; 
and the reas^m urged for the adoption of this plan is, 
that the white ^T)ecicsif’ commonly decays first in the root, 
while the hlalk is not subject to any disease. 

The more attention that is bcstow'cd uptm tlie tree, by 
dressing and prui'ing the overgrown branches, the greater 
abundance of good l^ave^ t^ill it furnish. It is very 
hiistful to the trees to strij» them when too young, be- 
cause leaves are organs wliicli fulfil important functions 
in plants ; contributing greatly to their nutrition by 
absorbing vessels, w'hich imbibe moisture from the air. 
The leases mny be safely gathered after the fifth year. 
Mulberry trees are so plenteously stored witli sap, that 
they sometimes t;enew their leaves twdee or thrice in the 
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same year. When the Tvinter has been mild, the35 put 
forth leaves very early ; but it is always dangerous, in 
any but hot climates, to accelerate the hatching of the 
worms in expectation of this event ; for no leaves should ' 
be depended On till the beginning of May, as those which 
appear prior to this period are exposed to destruction 
from frost. 

According to Monsieur NoUet, tha inhabitants of 
Tuscany, especially in the neighbourhood of Florence, 
do not cultivate half as many mulberry trees as the 
Piedmontese, in proportion to the number of silkwonns 
reared and the quantity of silk produced. 'Tliis economy 
IS realised by causing the w'orms to be hatched at t’po 
separate periods. The first brood is fed on the first 
lea\ es of the spring ; and when these worms have gone 
through their progressions, and have produced siik, other 
eggs are hatched, and insects are nourished by a 
second crop of leaves furnished by the same trees. This 
plan is followed in China, where two erdt* of silk are 
obtained in the yfar ; and it has been said that in some 
other parts of Asia as many as twelve broods i^f worms 
are reared in thff course of one year. In the Isle of 
Franc^ Monsieur Cliazal obtained three generations be- 
tween the months of December and Maj P»the malbcrry 
tree there, as well as in India, afibiiding fresh leaves 
through the whole year. 

Count Dandolo is of opfiiion tl^t iiT Imly it is dis- 
advantageous to obtain more than one crof^j each season. 

* He affirms.tlia^ the mull)erry tree cannot bear this con- 
stant stripping of its leaves without injury. “ All things 
considered,” says he, 1 am ^^ell persuaded that one of 
oifr good cro])s will be equsS fii produce to any nirmbgr 
that may be gathered elsewhere jn year.” It is fib- 
served that tly« quality of the silk oljtained in Itlly from 
their second racoltu is always inferior to that from tlie 
first brood of worms. t ^ 

The Persian cultivators are accustomed^ from a mo- 
tive of economy, to feed silkworms upon boughs of the 
mulberry tree, instead of using the leaf /separately, as Jfe 
H 3 
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pracftised in all temperate climates. The leaves, con- 
tinuing attached to the branches, Remain longer fresh, 
have a better flavour, and are more nutritious, than those 
•separately gathered, and the silkworms feed from the 
branches with less waste than when the leaves are strewn 
singly over them. * 

In estimating the qualities of the mulberry leaf, as re- 
gards nutrition, it should be considered as being com- 
posed of five different substances. The solid' or fibrous, 
the saccharine, and the resinous substances, water, and 
colouring matter. 

The fibrous substance, water, and colouring matter, 
caiftnot be said to contribute towards the nourishment of 
the silkworm. The saccharine matter is that which 
sustains the insect, causes its increase in size, and goes 
to the formition of its animal substance. The resinous 
substance, according to count ^Dandolo, is that which, 
separating itself gradually from the leaf, and attracted 
by the aniniil organisation, accumulates, clears itself, 
and insensibly fills the two reservoir^ or silk vessels. 
According to the different proportions of the elements 
which compose the leaf, it follows, thsft cases may occur 
in which q greater weight of leaf may yield Jess^that is 
useful to the tflkworm, a.s well for its nourishment, as 
with respect to the quantity of silk obtained from the 
animal. 

To compute the developefheni of the silkworm, tl^e 
quantity of Je^' es consumed must bear relation to the 
nutriment they contain. It is therefore jjnjH'rtant, that 
leaves containing the most nutriment should be Mi])plied 
to the insect, as it is^ipoifP fatigued aud more liable to 
d^seasip 4 from devouriqg aiany leaves, than it would be 
if ftn equal quantity of nourishment were supplied by 
fewer ^aves cont^iining more saccharipie substance. 
Again, if tliis abounds in the leaf, and the resinous sub- 
stance i| not feund united with it in sufficient quantity, 
the worm will, it is true, thrive and grow, but will not 
produce silk proportionate to its weight.* 

«• In some parts; of Italy and France, mulberry leaves 
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are commonly sold by weight in the market, and those 
persons who rear silkworms are often wholly depAi^ent 
on this source for a“ supply. Judgment and experience 
are required in the purchaser, to enable liirn to make 
proper selection of leaves, choosftig such as are of a 
nourishing quality, and rejecting thoae whose sale would, 
from their greater weight, be more profitable to the ven- 
dor. The interests of the two parties are consequently 
at variaiuie. In other places, trees are hired for the 
season ; from four to six francs, according to its size and 
condition, being paid for the hire of each tree. Under 
equal circumstances, an old mulberry tree always yields 
better leaves than a young one ; and whatever may be 
the original quality of the tree, as it grows older the 
leaf will diminish in size, and will so materially im- 
])rove, that at length it will attain to a very excellent 
quality. ® * 

It is of imi)ortance that the age of the leaves should 
keep pace wnth that of the worms. The young leaf, be- 
ing replete witlj aqueous matter, provides for the great 
evajjoratioii continually proceeding from the body of the 
young worm ; jwliile tlie mature leaf contains a larger 
proportion of solid nutritive matter, better suited to the 
wanfs of the insect at its more advanced afge. To give ' 
old leaves to young worms, or youn^ leaves to old 
worms, would be alike prejudicial. 

"Jlie greatest care mu»t be taken to prevent the leaves 
liecoming healed or fermented.* The nutritious sub- 
stance of the leaf is altered and injured by the slightest 
fenncntatioif, and it becomes too stimulating for the 
health of the worm. It is also essential that the leaves 
,be given to the iiibccts peffebdy dry; contagious and 
fatal diseases will otherwise en^c. * » • 

It is considered that a weif cultivated mqjbcrry tree 
should yield, in each reason, about thirty pounds of good 
leaves. It is not uncommon in the soutli of France 
to see large trees which will furnisA^fiver times this 
quantity, • ^ 

It is said that no insect excepting the silkworm^will 



304 ! SILK . MANUFACTURE. PART II. 

feed on the mulbeiry leaf. Pullein tried the speckled 
hairy *taterpjllar, which feeds on the nettle, as well as 
several other kinds of insects, but they all rejected the 
piulberry leaf for their food. Once, indeed, he disco- 
vered upon a mulberr^ tree a green worm, about an inch 
long and as thick ,as an oat straw. lie confined it in 
a box, and fed his prisoner with mulberry leaves. Pullein 
believes that it was not a native of the tree, but found 
itself there accideft tally when it was taken. Ruring the 
continued observation of three years. Miss Rhodes never 
once found an insect upon the leaves used by her. Other 
fruit trees and vegetables in the same garden were some- 
hmes covered by myriails of insects, while the mulberry 
tre^* surrounded by these ravagers, remained sacred from 
their depredations. Not even the aphides invade this 
tree, exclusively devoted to the use of the silkworm. 
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‘ CHAP. 11. 

DESCRIPTION OP THE SILKWORM. 

• 

▼AE10U9 CHANGES OF THE WORM. TfS SMALL DESIRE OF LOCO- 
MOTION. MANNER OF CASTING ITS EXUVI^B. SOMETIMES 

CANtNOT BE FULLY ACCOMPLISHED. CO^fSEQUENT DEATH OF 

THE INSfiCT. — PROGRESS OF ITS EXISTENCE. — MATERIAL OF 
WHICH ITS SILK IS FORMED. MODE OF ITS SECRETION. — MAN- 
NER OF SPINNING. FLOSS SILK. THE COCOON. ITS IM- 

PERVIOUSNESS TO MOISTURE. TRANSFORMATION OF A WORM 

INTO A CHRYSALIS. PERIODS IN WHICH ITS VARIOUS PRp^ 

GRFSSIONS ARE EFFECTED IN DIFFERENT CLIMATES.— ErF'TTS 
OF INCREASED TEMPERATURE. MODES OF ARTIFICIAL HEAT- 

ING. COMING FORTH OP THE MOTH. M A N’NER OF ITS I XTRI* 

CATION. INCREA-SE IN WEIGHT AND BULK OF THE SILKWORM. 

NUMBER OF FGC.S PRODUCED. LENGTH, ETC? ATf)IFI ERFNT 

AGES. — SILKWORMS IN|URIOUSLT AFFECTED BY CHANGE OP 

( LIMATE. — VARlETirS OF SILKWORMS. SMALL WORMS. — 

LARGE SPECIES. PRODUCE YIELDED BY THKS](|^ * 

The silkworm, or bornbyx, is a species o^ caterpillar 
which, like all other insects of the same class, undergoes 
a variety of changes during the shflrt period of its life ; 
assuming, in each of three successive tr#nsformj^tions, a 
form wholly dissimilar to that with. Arhich it was pre- 
viously invested. 

Among the great varie^ of caterpillar^ the descrip- 
tions of which arc to be found in*the ^ords of natural 
history, t}ie silkworm occupies a place far ^bove the rest. 
Not only is our attention called to the examination of its 
various transformations, by the desire of satisfying our 
curiosity as entomologists, our artificial wants incite 
us likewise to the study of its nature and habits, tha/ we 
may best ai^ most profitably appl^ its instinctive indus- 
try to our own advantage. 

It has been well observed by a writer, on this subject, 
that there is scarcely any thing amoag ttie various 
wonders wlTidi the animal creation aflhrds, more admi- 
rable than the variety of changes w Jiicli the silkworm 
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undergoes ; but tlie curious texture of that silken cover- 
ing with wMch it surrounds itself when it arrives at the 
perfection of its animal life^ vastly surpasses what is made 
by other animals of diis class. All the caterpillar kind 
do, indeed, undergo changes like tliose of the silkworm, 
and tlie beauty of iftany of them in their butterfly state 
greatly exceeds it ; but the covering which they put on 
before this chang^^ into a fly is poor and mean, when 
compared to that golden tissue in which the ♦‘silkworm 
wraps itself. They, indeed, come forth in a variety of 
colours, their wings bedropped with gold and scarlet, yet 
i're they but the beings of a summer s day ; both their 
liF(ti.and beauty quickly vanish, and they leave no remem- 
brance after them ; but the silkworm leaves behind it 
such beautiful, such beneficial monuments, as at once 
record bqth ^he wisdom of their Creator and his bounty 
to man.”* 

Silkworms proceed from eggs which are deposited 
during the slimmer by a greyi&li kind of moth, of the 
genus phala^ncp. 'I'hesc eggs are about equal in size to 
a grain of «niustard seed : their colour when first laid is 
yellow ; but in three or four days aftel, they acquire a 
bluish cast. In temperate climates, and by usings pro- 
per precautions these eggs may be preserved during the 
winter and spring, without riak of premature hatching. 
The period of their animation may be accelerated or 
retarded by artificial means, sb as to agree with the time 
when the natum) food' of the insect shall appear in suffi- 
cient abundance for its support. , 

The whole of the curious changes and labours which 
accompany and charari'^risje the life of the silkw^orm 
are performed within the sp<'ce of a very few weeks. This 
penod varies, indeed, according to the climate or tem- 
perature vn which itk life is passed ; all itp vital func- 
tions being quickened, and their duration proportionally 
abridged, by wa,mith. With this sole variance, its pro- 
gressions kre aj!ike iti al} climates, and the same muta- 
tions accompany its course. * 

^ V * Pullein. 
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The three successive states of beiuf? put on^by this 
insect are, that of , the worm or caterpilla?, that of the 
chrysalis or aurelia, and that of the moth. In addition^ 
to these more decided transfonnations, the progress 
the silkworm in its caterpillar state is marked by five 
distinct stages of being. • 

When first hatched, it appears as a small black worm 
about a quarter of an inch in length. Its first indica- 
tion of animation is the desire which it evinces for ob- 
taining food, in search of which, if not immediately 
supplied, it will exhibit more power of locomotion than 
characterises it at any other period. So small is the de- 
sire of change on the part of these insects, that r^*the 
generality it may be said, their own spontaneous will 
seldom leads them to travel over a greater space than 
three feet throughout the whole duration * of *their lives. 
Even when hungry, the worm still clings to the skeleton 
of the leaf from whicli its nourishment was last deriveii. 
If, by the continued cravings of its appq^fte, it should be 
at length incited to the effort necessary for changing its 
])osition, it will sometimes wander as far gs the edge of 
the tray wherttn it is confined, and some few have been 
foupd sufficiently adventurous toweling to^ its rim ; buj 
the smell of fresh leaves will instantly^|dlure tjiom back. 
It would add incalculably to tlie .labours and cares of 
their attendants, if silkworms were endowed with a more 
rambling disposition, useful is this pibuliarity of 
their nature, that one is irresistibly t^popted to consider 
it the resulji of design, and a part of that beautiful system 
of the fitness of things, which the student of natural 
history has so many oppoi^upities of contemplating with 
delight and admiration. * » ^ 

In about eight days from jts being liatchec), head 
becomes perceptibly larger, and the worm iwattacked by 
its first sickness. 'This lasts for tliree days ; during 
which time it refuses food, and reii\ajns motionless in 
a kind of lethargy. Some h^ve thought thife to be sleep, 
but the fatal termination which so frequently attends 
these sicknesses seems to afford a denial to this suppo- 
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sition.. The silkwonu increases its size so considerably, 
and in so shoK a space of time, — its weight being multi- 
plied many thousand fold in the course of one month,— 
that if only one skin had been assigned to it, which should 
serve for its whole caterpillar state, this skin would with 
difficulty have distended itself sufficiently to keep pace 
with the insect's growth. The economy of nature has 
therefore admirablyprovided the embryos of other skins, 
destined to be successively called into use ; and this sick- 
ness of the worm, and its disinclination for food, may 
very probably be occasioned by the i)ressure of the skin, 
iKjw become too small for the body which it encases. 

A^^the end of the third day from its first refusal of 
food, the animal appears, on that account, much wasted 
in its bodily frame ; a circumstance which materially as- 
sists in the^papful operation of casting its skin : this it 
now proceeds to accomplish. To facilitate this moult- 
ing, a sort of humour is thrown off* by the worm, which, 
spreading between its body and the skin about to be 
abandoned, lubneates their surfaces, and fauses them to 
separate mor^ readily. The insect also emits from its 
body silken traces, which, adhering to the spot on which 
it rests, serve to conflne the skin to its then existing 
](iosition. These preliminary steps seem to call for some 
considerabte exertiori, as after them the worm remains 
quiet for a short space, to recover from its fatigue. It 
then proceeds, by cubbing its Sicad among tl^e leafy 
fibres surrounding^ t, to 'disencumber itself of the scaly 
covering. Its n^xt effort is te break through the skin 
nearest to the head, which, as it is there the smallest, 
calls for^the greatest exerUon and no sooner is this ac- 
complished and the two front*l^gs are disengaged, than 
the re'ipafiuler of the body is quickly drawn forth, the 
skin remaining fastened lo the spot in the manner already 
described. ' ‘ 

This moulting is po complete, that not only is the whole 
covering of the b^dy cast off, but that of the feet, of the 
entire skull, and even the jaws, including the teeth. These 
Sf veraj parts may be (liscerned by the unassisted eye, but 



CHAP. II. THE SILKWORM. , 109 

become very apparent when viewed through a nia|;iiifying 
lens of moderate power. 

In two or three minutes from the beginning of itg 
efforts the worm is wholly freed, and again puts on 4he 
appearance of health and vigour, feeding wiA recruited 
appetite upon its leafy banquet. 4t sometimes happens 
that the outer skin refuses to detach itself wholly, but 
breaks and leaves an annular portion adhering to the 
extremity of its body, from which all the struggles of 
the insect cannot wholly disengage it. The pressure 
thus occasioned induces swelling and inflammation in 
otlicr parts of the body, and, after efforts of greater 
less duration, death generally terminates its sufferings. 

Worms newly freed from their exuviae are easily dis- 
tinguished from others by the pale colour and wrinkled 
appearance of their new skin. This lattcj qqglity, how- 
ever, soon disappears, through the repletion and growth 
of tlic insect, which \;oiitinues to feed during five days. 
At this time its length will be incrcased^to half an inch ; 
when it is attacked by a setond sickness, followed by a 
second moulting, the manner of perfori;ping which is 
exactly similar to that already described. Its appetite 
then again returns, and is indulged during other five days, 
during which lime its length increase| to’thrcc quarters 
of an inch: it then undergoes itd tfiird sickness and 
moulting. These being past, in all respects like the 
former, and five more days of feeding having followed, 
it is scizetl by its fourth sickness, ai^ casts its skin for 
the lasj; time in the caterpillar stajte. The worm is now 
about one ’and a half or two inches long. This last 
change completed, the silkworm devours its food ipost vo- 
raciously, and increases fiy^iidlj^ in size during ten days. 

The silkworm has now attained to its full gyowth, 
and is a t^ender Caterpillar from*two and a half to three 
inches in length. The peculiarities of its structure may 
be better examined now Uian in its ^earlier stages. It 

can readily be seen * that the worm has twelve mem- 

• * 

• Thp scale on which the worms, coconiis, chr>saLs, and moths are reprfr 
tented, lb two thirds their usual natural size. . • 
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neath the jaw, and dose to each other. These orifices 
are exceedingly minute. , • 

At the period abbve mentioned the desire of the worm 
for food begins to abate : the first symptom of this is 
the appearance of the leaves nibbled into minute portions, 
and wasted. It soon after this entirely ceases even to 
touch the mulberry leaves ; appears restless and uneasy ; 
erects its head ; and moves about from side to side, with 
a circular motion, in quest of a place wherein it can 
commence its labour of spinning. Its colour is now 
light green, with some mixture of a darker hue. In 
twenty-four hours from the time of its abstaining from 
food, the material for forming its silk will be digested 
in its reservoirs ; its green colour will disappear ; its 
body will have acquired a degree of glossiness, and will 
have become somewhat transparent towards^its neck. 
Before the worm is quite prepared to spin, its body will 
have acquired greater fifmness, and be somewhat lessened 
in size. • 

The substancs of which thc«ilk is composed is secreted 
in the form of a fine yellow transparent gum in two 
separate vcssels^f slender dimensions, which arc ^vound, 
as it were, on two spindles in the ^omach : if unfolded, 
thes^ vessels would be about ten inches jn Fcngth. 

AVlien the worm has fixed upon soibe angle, or hollow 
place, whose dimensions agree with the size of its in- 
tended silken ball or ci/tooii, it begins ,its labour by 
spinning thin and irregular ihrejfds, \^uch are intended 
to support its future dwelling. l)ui ing* the first day, 
the insect foftns upoift these a loose structure of an oval 
shape, which is called floss silk, and within which cover- 
ing, ill the three following* Jays^*it forms the firm and 
consistent yellow ball ; the labourer, of course,* always 
remaining qp the inside of the sphere which ^ is form- 
ing. * 

The silky material, which when dr^wn out appears 
to be one thread, is composed of two fibres, extracted 
through thb two orifices before described ; and these 
fibres are brought together by means of two bo«ks, 

* NoteV 
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plac^ within the silkworm’s mouth for the purpose. 
The Worm .in spinning rests on its lower extremity 
throughout the operation^ and employs its mouth and 
front legs in the task of directing and fastening the 
thread. The filament is not spun in regular concentric 
circles round the interior surface of the ball^ but in spots, 
going backwards and forwards with a sort of wavy 
motion. This apparently irregular manner of proceeding 
is plainly perceptible when the silk is Woupd off the 
ball, which does not make more than one or two entire 
revolutions while ten or twelve yards of silk are being 
^transferred to the reel. 

^^t the end of the third or fourth day the wonn will 
liave completed its task, and formed its cocoon. This 
has been compared in shape and size to a pigeon’s egg. 
It is seldom, however, that the hall attains to so great 
a size. In the following representation the cocoons are 
drawn two thirds of the usual ske, and arc shown with 
part of tlie outward or floss silk removed. 

i'' 

rig. i.>. 



"Wlien the insect has finished its labour of spinning, 
it smears the i nfire internal surface of the cocoon with 
a peculiar kind of giim, v^ry similar in itstnathre to the 
matter which forms ti'e silk itself ; and this is no doubt 
designed as a sUieKi agsfin4t e-ain for the chrysalis in its 
natural ^cate, when of tourse it would he subject to all 
varieties ^of weather. „ The silken filament of whicli the 
ball is made up is likewise accompanied, tlfroughout its 
entire length, by a portion of gum, whicli serves to give 
firmness and ^cbnsistency to its texture, and assists in 
rendering the dwelling of the chrysalis impervious to 
m jisture. This office it performs so well, that when, for 
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the'purposft df reelirtg the silk with greater facility^ the 
balls are tbh?*wn intQ basins of hot water, tltey swim on 
the tap with all the buoyancy of bladders ; nor, unless 
the bau be im^ierfectly formed, does the water penetrate 
. within until tlie silk is nearly all unwound. 

The continual emission of the silReii material during 
the formation of its envelope, toj^ether with its natural 
evaporation, uncompensated by food, pauses the worm 
gradually to contract in bulk ; it becomes wrinkled, and 
the rings of its body approach nearer to each other and 
appear more decidedly marked. When the fonnatipn 
of the ball is finished, the insect rests awhile from its* 
toil, ^and then throws off its caterpillar garb. If the 
cocoon be now opened, its inhabitant will appear in the 
form of a chrysalis or aurelia, in shape somewhat resem- 
bling a kidney bean, but pointed at one er^l, having a 
Fi ". n. smooth browi^skin. Its former cover- 
ar ing, so ^lissimilar to the one now as- 

sunicd, will be found lying^beside it. 

The account \^iich has heci/ given of the progressions 
of the silkworm shows that, in its various m(^lifications, 
the animal orgatiisation of the insect has been always 
tcndii^ towards itvS simplificationr Count Dandolo, 
writing upon this subject, observes, li'^us th^ cater- 
pillar is in the first instance composed of animal, silky, 
and exrremental particles ; this forms the state of the 
gron'ing raivrpillnr : in th? next stage ft is* composed of 
animal and silky particles ; it is then tlg> mature cater^ 
pillar : arvl lastly, it is reduced to the animal particles 
alone; and is termed ih this state the chrysalis** 

Jn the foregoing (^^scriptipi\, definite periods have 
been assigned to each age oi ihe^ilkworm, in agreement 
with the fact as most generally pxpeiicnced in the t®m- 
perate climates of Eunmc, It hasj*already bceft noticed 
that the progressions ot the insects are accelerated by an 
increase of temperature ; and some variation will equally 
be experienced where different .modes of •treatment are 
followed, and, in particular, where different periods of 
the year are chosen in which to produce and rear the 
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'wcrm. Malpighius, in his " Anatomy of the Silkworm/' 
says/ that worms which he hatched in May were eleven 
days old ere they were attacked by their first sickness ; 

• Others hatched in July were ten daySj and those brought 
forth in August nine days, before they refused their food, 
preparatory to thdr first moulting. Eight days appear 
to be the most usual term for their first attack ; and by 
his judicious trfatment count Daiidolo shortened even 
this term by two days. In Europe, except where re- 
course is had to artificial aid, the term of the insect's 
caterpillar state is usually that which has been already 

I mentioned. 

Dr. Anderson informs us, that in Madras the silkworm 
goes through its whole evolutions in the short space of 
twenty- two days. It appears, however, that the saving 
of tim^ ai]y[l consequently of labour, is the only economy 
resulting from the accelesation ; as the insects consume 
as much food during their shorfer period of life, as is as- 
signed to th^ longer-lived silkworms of Europe. 

Sudden transitions fr«m cold to heat, or from heat to 
cold, are (highly injurious to the silkworm ; but it can 
bear a very high degree of heat, if uniformly maintained, 
widiout sustaining injury. Count Dandolo observed, 
that “ the grater the degree of heat in which it is 
reared, the mor$ .acute arc its wants, the more rapid its 
pleasures, and the shorter its existence.” Monsieur 
Boissier de «Sauvagues mad£ many experiments on this 
point. One y^ar, when by the early appearance of the 
mulberry leSves, which were developed by the end of 
April, he was forced to hurry forward tfie operations of 
hisefilature, he raised |ieat of the apartment in which 
the ne^ly hatched wcjym^ il^cre placed to 100°; gradu- 
ally diminishing this (during their first and second ages 
to 95°.» In consetfuence of the animal excitement thus 
inducerl, there, elapsed only nin^ days between the hatch- 
ing and the second moulting inclusively. It was the 
general opinion of thpse cultivators who witnessed the 
experiment, that the insects would not able to exist 
ia so intensely heated an atmosphere. The walls of the 
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apartment^ and the wicker hurdles on which the worms 
were placed, could scarcely be touched witliout fncon- 
venience, and yet all the changes and progressions went 
forward perfectly well, and a most abundant crop of sill* 
was the result. 

The same gentleman, on a subsequent occasion, ex- 
posed his brood to the temperature of 98° to 95'^ during 
their first age ,* of 89^ to 91 ° in the second age ; and re- 
marked th^t the attendant circumstances were the same as 
in his former experiment, tlie changes of tlie worm being 
performed in the same space of time ; whence he came to 
the conclusion, that it is not practicable to accelerate^ 
their progress beyond a certain point by any supers rf- 
ditions of heat. In both these experiments the quantity 
of food consumed was as great as is usually given during 
the longer period employed in the common mgnner of 
rearing. After the second moulting had taken place in 
the last experiment, tl^ temperature was lowered to 
82° ; and it is remarkable that the wmms occupied 
only five days %i completing# dieir third and fourth 
changes, although others which had been gccustomcd 
to diis lower dagree from their birth occupied seven 
or eight days for each of these idbultings. It would 
therefore seem that the constitution of ^e 'insqpts can 
be affected, and an impetus given to their functions at 
the period of their first animation, which accompanies 
them through tlieir after stages. So far firoia tliis forcing 
system proving injurious to tlie lieal^ of silkworms, 
M. de Sauvagues found that his brqpds unusually 
healthy; aiid'^hat while die labours of cultivation were 
abridged in dieir duration, much of the attendant anxiety 
WAS removed. * ^ * 

Like other caterpiUars, the siiLworm is not a waiin- 
blooded animjl, and its temiierature is therefor* always 
equal to that of the atnfbsphere in v^iich jt is placed. In 
the silk-producing countries, where mo<1ps of ardficial 
heating have not been studied practically* and scienti- 
fically, as dfley have of late in England, the difficulty 

I 2 
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and» fxpense that must attend the prosecution of this 
heating system form abundant reasons wliy it cannot be 
generally adopted. The great susceptibility of the insect 
*to atmospheric influences would also in a great degree 
irenaer unsuitable tlie more common arrangements for 
the purpose. The plan of warming apartments by means 
of stoves, in its* passage through which the air becomes 
highly heated before it mixes with and raises the general 
temperature of the air in the chamber, is liable to this 
inconvenience, — that the portion so introduced, having its 
vital property impaired by the burning heat through 
• which it has passed, injures, proportionally, the respirable 
quahty of the whole atmosphere; an effect which is easily 
perceptible by those who breathe it. A better plan of 
heating lias lately been suggested, and is coming fast 
into pirctiffe, of warming buildings by means of a cur- 
rent of hot water,' Tillich is, by very simple means, kej)t 
constantly flowing in close channels through the apart- 
ment, where continually gives off its heat by radiation; 
and the degree of this being far beiow^'hc point which is 
injurious the vital quality of air, the evil before al- 
luded to is avoided. If the expense of fuel be not too 
great, as compared Svith that of the labour which would 
be safv^d by tjb^’s means, the adoption in silk countries of 
such a mode ol' raising and regulating the temperature 
might, probably, prove advantageous. 

The &ilkv-ori*t remains in* the form of a chrysalis for 
periods which,^accordiiig to the climate or the tempe- 
rature wherein it may be placed, ydvy from fifteen 
to thirty days. li. India, the time is only eleven days. 
In Spain and Italy, ei^htc^n to twenty days. In France, 
tl^iee weeks; and in ^lie^flmate of England, when un- 
accelerated by artificial means, thirty days will clajise 
from the time thc'jiisect began to spin until it emerges 
in its lost and perfect form. *11 then tnrows off the 
shroud which, had confined it in seeming lifelessness, 
and appears a larg^ moth of a greyish white colour, 
furnished with four wings, two eyes, aftd two black 
horns or antlers which have a feathery appearance. 
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If left until this period within the cocoon, the hioth 
takes immediate measures for its extricatfon : ejecting 
from its mouth a liquor with which it moistens and < 
lessens the adhesiveness of the gum with which it liaS 
lined tlie interior surface of its dwelling, the insect is 
enabled, by frequent motions of its head, to loosen, with- 
out breaking, the texture of the ball ; then using its 
hooked feet, it pushes aside the RlaiAents and makes a 
passage fbr itself into light and freedom. It is erro- 
neously said that the moth recovers its liberty by gnaw- 
ing the silken threads; it is found, on the contrary, that 


Fig^ 4. 



if carefully un\?ound, their continuity is by this means 
rarclj; broken. , 

One of tlie most remarkable circunjslfeiices cofmected 
with the natural history of silkworms is the degree in 
which their bulk and weight are increased, and the 
limited time wherein that increasie is “attjftned. Count 
Dandolo, who appears to have ncglecJlei^ nothing that 
could tcnal to^thc right understendiilg of the subject, and 
to the consequent improvement of the processes employed, 
had patience enougli to coiyi^ an^ weigh many hundred 
thousand eggs, and to follow oi*t to the ul lim a result 
his enquiries respecting their produce. He found that 
on an average sixty-eiglit sound silkworms* egg^? weighed 
one grain. One ounce*, therefore, comprised 39 , 1()8 
eggs. But one twelfth part of this weight evaporates 

• This ciunc^ contains 570 Rrains, 8 5.125 of these grains etjnal seven 
grains troy One ounce avoirdiipoise is theretoro* equal to about 5.1.1 of 
these grams, and between I'^and ounce Bvoirdu|ioi8e equals one of 4he 
above ounces. 
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previous to hatching, and the shells are equal to one fifth 
more. If, ftierefore, from one ounce, composed of 576 
grains, 48 grains be deducted for evaporation, and 115 
ibr the shells, 413 grains will remain equal to the weight 
of 39,1 6'8 young worms; and, at this rate, 54,526‘of the 
insects, when newly hatched, are required to make up the 
ounce. After the first casting of the skin, 3840 worms 
are found to have this weight, so that the bulk and weight 
of the insects have in a few days been multi^icd more 
than fourteen times. After the second change, f) 10 worms 
weigh an ounce, the weight of the worms being increased 
in, the intermediate time six fold. In the week passed 
between the second and third ages, the number of insects 
required to make up the same weight decreases from 
6l0 to 144, their weight being therefore more than 
quadruplf;d. During the fourth age, a similar rate of 
increase is maintained : thirty-five worms now weigh 
an ounce. The fifth age of the caterpillar comprises 
nearly a thirdrpart of its brief existence, and has been 
described, by an enthusias&c writer on tfic subject, as the 
happiest petiod of its life, during which it rapidly in- 
creases in size, and .prepares and secretes the material 
which it is. about to spin. When the silkwormc are 
fully grown, anfi Jiave arrived at their period of finally 
rejecting food, six of them make up the weight of an 
ounce. They have, therefore, s^cc their last change, again 
added to their*weight six fold. 

It is thus %“eif that, in a few short weeks, the insect 
has multiplied its weight more than nine tk)u«{ind fold ! 
From this period, and during the whole of its two suc- 
ceedidg states of beingr, th# worm imbibes no nourish- 
ment, and gradually diminilhes in weight ; being sup- 
ported by it*? own ^ubr.tance, and appearing to find 
sufficient ^ occupation dn forming its bilkeh web, and 
providing successors for our service, without indulging 
that grosser appetite which forms the beginning and the 
end of their desires during their caterpillar erdstence. 

The moth enjbys its liberty for only a very brief 
spabe. Its first employment is to seek its mate; after 



THE SILKWORM. 


OJOAP* 11. 


119 


which the female deposits her eggs; and both^ in the 
course of two or three days after, end their ^cing. • * 

It is wortliy of remark, that in putting on its wings 
the insect does not acquire a greater wish for change * 
than characterises its former state of life. ‘ It remains, 
with the sole exception just named, fixed at one spot, its 
wings serving only by their fluttering to assist the moth 
in moving the few inches which may be necessary in 
fulfilling one of the ends of its existence. 

Tlie numl)er of eggs produced by the female moth is 
variously stated; some accounts mention 250, while 
others reckon 400 to 500 as the usual number. This 
varies, no doubt, with the circumstances wherein tk^ 
moth is placed. Count Dandolo obtained an ounce of 
eggs from 180 cocoons, in which the sexes were equally 
divided. Pullein states that 200 cocoons are necessary 
for the production of that quantity ; and m Ae Cours 
d’ Agriculture, 240 codbons are said to yield only as 
ounce of eggs. » 

The relative«length, at cash age, of t worm which 
attains its greatest length, are, — 

at hatching, unity or ...... . 1 

at the end of the first age , 4 

of the second age • ^ * 6 

of the third age . ! .*. 12 ’ 
of the fourth age* ... 20 
of the*fifth age • « . ^ 40 
The worm measures sometimfis, when at its grea^t 
length, ^ore than three inches but few attain to so 
great dimensions. The following lines show the propor- 
tions of the silkworm at e^ch age of its life. 

The small curved line*cy; thd top represents the worm 
when just hatchefl ; the lines *to which are altitehed the 
numerals I, 2, 5, 4, show the skes at the ^es corre- 
sponding to those numbers, and the lines No. 5 describe 
its dimensions shortly before it prep^es to spin. The 
horizontal lines represent the^lengths, iMid the perpendi- 
cular lines the diameters of the insejt. 

Change of climate materially aflccts for a tin\p the 
' I 4 
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bre^ lyf^fltwonas* * In i^toptitig, therefore, to 
Jilise* them any plac^ ii is important to procure eggi 
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from some country of the same temperature. Where this 
is impractica^)Ie, they should be brought from a colder, 
rather than fiom a warmer climate. A very small vari- 
ation of temperature will produce a very marked effect. 
Monsieur Chafkl relates^ ithat worms fliatched in the 
Mauritius, from eggs procured in Bengal, neither attain- 
ed to their nUtural size, nor afforded the usual quantity 
of silk, which, besides} was of indifferent quality. Ilis 
^second brood; proceeding from the eggs of these imported 
worms, Were larger® and yielded a belter produce both in 
quantity and quality ; but the insects did not fully re- 
cover the desirable qualities of tiieir progenitors until the 
fourth generation. ^ 

In addition to the silkw-orms most commonly reared, 
there are two varieties of this insect, which are partially 
cultivated, and which re(}uir^6me desciiption. 

One fff ‘these is a smfll woim, which casts its skin 
only thrice^ and goes tbroifgh its caterpillar \jfe in four 
days less nme than tKe worm ali^ady described. Its 
eggs are about one seventh part lighter than those of the 
common species, 6*20 eggs being required to make 
up the weight of one ounce. The worms themselves, 
v^hen arrived at their full growth, are only three fifths 
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ttiey make are in the like pi^po)^<n) : £(ma hundred 
^se weigh only one pound. In forming welgS*^ 
of cocoons^ these worms do not consume ^ 

food as the larger specie®. 'Ae orifices ihreiigh whieh 
they draw the silken material are more minute then those 
of common silkworms ; and the filament^ which on that 
account is finer, has a more beautiful appearance. Their 
cocoons ase also more perfectly formed, and, in equal 
weights, will yield a greater proportion of reeled silk 
than ordinary cocoons, 4363 affording, on an average, 
one pound of pure silk : each cocoon, therefore, furnishes* 
little more than 2 grains of silk, which measures, if 
one ball be estimated with another, a very small fraction 
under four hundred yards. 

They are considered by some persons as bq|ng«^elicate, 
but it does not appear that they call for a greater degree 
of attention than shoufll be bestowed on other worms. 
Their eggs may readily be obtained in It^y. ’ 

The second 'variety becomas much larger than the 
common sort : their eggs, however, are not proportionally 
heavy, weighing little more than one thirtieth part be- 
yond those of other worms ; it requires 37^440 of them 
to mfike an ounce. When at their utm^t ^owjh, two 
of these insects will weigh as much a^slive common silk- 
worms, and the weight of the cocoon which they con- 
stiuct is in nearly the sanoffe proportiont • 

The advantage offered to the cultivator by this des- 
cription of worm, is economy in the qualitity of food. 
In ordinary sftsons, 1 2 J pounds of mulberry leaves will 
nourish as many worms as produce one pound of cocoons, 
which is a saving of one Iqpth^lhe average wfifjht^re- 
quired for the production of a similar quantity by com- 
mon worms. ^ On the other hand,^*this variety»occupies 
five or six days longer in passing through Jtheir mutations, 
and before they begin to spin. One hundred of their 
cocoons weigh a pound, and ope thousahd and ninety 
one of thenf will yield one pound of reeled silk : each 
cocoon, therefore, furnishes neaily 8- giains of silk, aftd 
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the kpgth of its thread is very nearly ISOO yards* 
This breod of worms is to be found in Friuli.* 

The constitution of worms of this* larger species, does 
iot offer inducements for their adoption into more tem- 
perate climates ; but the advantages offered by the smaller 
variety make them i;(orthy of observation and experiment 
on the part of silk cultivators* 

* FriuU silk is said be more troublesome and wasteAiI in its manuftic. 
ture than that of either France or Lombardy^ an effbet which may be owing 
to their breed of worms. 
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CHAP. IIL 

MODE OF REARINO SILKWORMS IN CHINA. 

fiir.KWOHM.S*SOM£TlM£S UEAUEP ON TREES. PRODtrCE INFERIOR 

TO THAT SPUN IN HOUSES. MODE UP DELATING THE HATCHING 

or EGGS. — METHOD OF HATCHING. SITUATION OF REARING- 

ROOMS. NUMBER OF MEALS. NF-CESSlTV OK PREVENTING 

DAMP. OP PRESERVING Cf EANLlNkSS. — SPACE ALLOTTED TO 

WORMS. FUEPARATIONS FOR SPINNING. COLLECTION OF 

COCOONS. DESTRUCriON OF CHRYSALIDES. BUILDINGS EM- 
PLOYED FUR REARING SILKWORMS IN INDIA. ^ 

* 

Before entering upon any description of the methods 
practised in Europe for rearing silkworm s^ it appears 
desirable to give a brief account of the rnes^s mnployed 
for that end in China. It will be seen, from this sketch, 
how superior, in many respects, were the arrangements 
of the Chinese cultivators ; and that in departing from 
the course so Idhg pmsued tfy them, Europeans made 
choice of modes less rational and simple &r attaining 
the desired restflt. The enquiries and experiments of 
later ^ays have brought us back from the cc^nfused pro- ^ 
ccdiires, which so long imparted uncM'tainty,^and so 
frequently led to disappointment, anti have introduced, 
instead, judicious and methodical arrangements. 

In those parts of the ^empire whefe the climate is 
favourable to the practice, and where proba- 

bly, the Mlkijjorm is indigenous, it»remains at liberty, 
feeding at pleasure on the leaves of its native mulberry 
tree, and going through all^ its ^mutations among the 
branches, uti con trolled by the l\^nd and unas'jistcd^ by 
the care.s of man. So soon, hoyrever, as the silken tails 
have been oonstructeit they are .Appropriated by the 
universal usurper, who spares only the .few required to 
reproduce their numbers, and tlius to furnish him with 
successive harvests. * • • 

l^his silk, the spontaneous offering of nature, is not, 
however, equal in fineness to that which is spun hy 
• • Note W. 
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'worms under shelter, and whose progressions are in- 
fluenced by aareful tendance. Mucli attention is, there- 
fore, bestowed by the Chinese in the artificial rearing 
of silkworms. One of their principal cares is to prevent 
the too early hatching of the eggs, to which the nature 
of the climate so stiiongly disposes them. The mode of 
ensuring the requisite delay is, to cause the moth to de- 
posit her eggs on iarge sheets of* paper: these, immedi- 
ately on their production, are suspended to a beam of the 
room, and the windows are opened to ex})08e them to 
the air. In a few days the papers are taken down and 
polled up loosely with the eggs withinside, in which 
foim they are hung again during the remainder of the 
summer and through the autumn. Towards the end of 
the year they are immersed in cold water wherein a 
small poftioq of salt has been dissolved. In this state 
the eggs are left during two day.s ; and on being taken 
from the salt and water are first hung to dry, and arc 
then rolled rather more tightly than before, each 
sheet of paper being thep?after enclosed in a separate 
earthen vcsfel. Some persons, who are exceedingly 
particular in their processes, use a ley mt.de of mulberry 
tree ashes, and plade ^the eggs likewise, during some 
minutes^ on snop^ water, or otherwise on a mulberry tree 
exposed to snow or rain. 

These processes appear efficacious for checking the 
hatching, unbl the expandinj^ leaves of the mulberry 
tree give notice ^ the rearer of silkworms that he may 
take measures* for bringing forth his brood. ,For this 
purpose the rolls of paper are taken from the earthen 
vessels, and are hung ap towards the sun, the side to 
which the eggs adhere fengjfirned from its rays, which- 
are Jralismittcd to them through the paper. In the 
evening tfce sheets are^rofled closely up and, placed in a 
warm situation. . The same proceeding is repeated on 
the following cbiy, when the eggs assume a greyish 
colour. On tlK evening pf the third day, after a similar 
exposure, they are found to be of a much dafleer colour, 
nearly approaching to black ; and the following morning, 



CHAP. 111. 


SILKWORMS IN CHINA. 


125 


on the paper being unrolled, they arc seen covered •with 
worms. In the higher latitudes the Chinese have re- 
course to the heat of stoves, to promote the simultaneous 
hate) ling of eggs. • 

The apartments in which the worms are kept stand 
in dry situations, in a pure atmospliere, and apart from 
all noise, which is thought to annoying to the worms, 
and especially when they are young. The rooms are 
made very close, but adequate means of ventilation are 
j)rovided : the doors open to the south. Each chamber 
is provided with nine or ten rows of frames, placed one 
above the other. On these frames rush hurdles a^c* 
ranged, upon which the worms are fed through all thdr 
five ages. A uniform degree of heat is constantly 
preserved, eitlier by means of stoves placed in the corners 
of the apartments, or by chafing dishes which finm time 
to time are carried up and down the room. Flame and 
smoke are always carefully avoided : cow-dung dried in 
the .sun is preferred by the Ohinese to allfbther kinds of 
fuel for this purflo&c. • 

The most unremitting attention is paid tt tlie wants 
of the worms, ^hich are fed during^ the night as well as 
the (J|iy. On the day of their being hatched they are 
furnislied with forty meals, thirty aregjvtn in th& second 
day, and fewer in and after the third <lay. The Chinese 
believe that the growth of silkworms is accelerated, and 
their success promoted, by the abundance ftf their food ; 
and therefore, in cloudy anil damp wiatlj^*r, when the 
insects ar« in^riously afiected by the state of the atmo- 
sphere, their appetites are stimulated by a wisp of very 
dry straw being lighted aiijl .helt^ over them, by means 
<Jf which the cold and damp 'air is dissipated. * ^ » 

It is affirmed by these acci^rate observers, that 'the 
quicker the worm arrives at its maturity, the greater is 
the quantity of silk which it spins. They say, tliat if 
the worms become fully grown in twenty or twenty-five 
days, each ^rachm weight of eggs will produce twenty- 
five ounces of silk ; that if their maturity be delayed to 
the twenty-eightli day, only twenty ounces are obtained ; 
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«I}d't^at if thirty or forty days elapse between the 
hatching and the commencement of the cocoons^ tlien 
only ten oimoes are the result. 

• The Chinese are exceedingly careful in preserving the 
nicest degree of cleanliness "in their establishments for 
rearing silkworms being fully aware of the great im- 
portance which attaches to that particular. 

The worms, a^ they increase in growth, have gradu- 
ally more space assigned to them ; so that the ^uU-grown 
caterpillars have four times the scope that is allotted 
to them when newly hatched, and sometimes even more. 

^ When the insects are about to commence their spin- 
ifteg, mats are provided, in the centre of which a strip 
of rush, about an inch broad, is fixed, and extended in 
a spiral form, or in concentric circles, over the whole 
surface vof «die mat, leaving an area of about an inch 
broad between each circle. Here the worms fix them- 
selves to spin ; and it is found tliat these receptacles 
occasion less «silk to be wasted by them in floss, than 
when more space is allotted wherein £ieir first tlireads 
can be spur. At tliis time the whole room is carefully 
covered with mats, to exclude the outwtird air and the 
light, as it is believed that silkworms work more dili- 
gently tin darkless. 

In seven days from the commencement of the cocoons 
they are collected in heaps, those which are designed to 
continue the^brebd being first selected and set apart on 
hurdles, in ^ d«y and airy situation. The next care is 
to destroy the vitality of the chrysalides^ in , those balls 
which are to be reel«/l. The most approved metliod of 
perfi>rming this is m fillclargc earthen vessels with co- 
coQUs^ in layers, throwings in one fortieth part of tiieir 
weight of salt upon eacji layer, covering the whole with 
large lifv leaves rcsVmbling tho^e of the v'ater lily, and 
then closely stopping the mouUis of the vessels. In 
reeling their silk, the Chinese separate the tiiick and 
dark from thi long andr glittering white cocoons, as the 
produce of tlic former is inferior. 

' In India, the climate admits of silkworms being reared 



OHAP. III. 


8IXiKW<»RafS IN oaiNA. 


W7 

in buildings resembling sheds rather than houses. , They 
are composed of lattice-work^ and their roofs are covered 
with thatch. The breadth of such buildings is usually ^ 
fifteen feet^ and their height eight feet ; their length ft 
regulated by the extent of accommodation required. In 
the centre of the apartment a path is left^ of convenient 
width for the attendants to pass and repass in supplying 
the wants of their charge ; and on either side are twelve 
tiers or stftges^ one above another^ of open frame-work, 
or shallow boxes made of bamboo, in which the worms 
are placed. MThcn ready to spin, each worm is indivi- 
dually transferred to a small cell formed with platted* 
strips of bamboo. ^ 
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CHAP. IV. 

MODE OF rearing SILKWORMS IN EUROPE. 

O&BAT DEGREE OF O^REtULNESU REQUIRED. ABSURDITIES rOft* 

M.ERLY BFLIEVED CONCFRMNO SlIKWORMS ClIOfCF OV FGGS. 

MODISOV BAICHING USE Of STOVE ROOMS — THFIH TFM- 

FERA1UKE — CONVEYIVO OP WORMS TO REARlNf -IIOUSF. — 
KECESSITY FOR CLASSING WORMS A( CORDING TO IIITIR AGI S. 

^ REVEREND MR SWAYNE's AIIARMIS SP\(L ALLOWED 

TO WORMS MODI! OF Tl<lDINr QUANTITY 01 ILWIStON*- 

SUMII) ARBOURS! OK SPINMNC N1CESS11\ OF ArTFMlON 

TO MIMJTF POINTS IN MANAGEMENT REGILMION OF TEM- 
PERATURE SILKWORMS Will NOl SI IN IN ( OlD AfMOSl IlF RE. 

VF^fTirlriON — £IF£(T OF NOISE — ELLCPBIC INILUENCE 

CONDUCTORS. . 

^ V t 

The various onertiwns of an establishment DIM 

duction of Bilk ar<^ ordifiatily, all bt^n and^jSStt 
in the couple of a few w#eki , yet they call for a con- 
siderable degree of attention dli the part of its conductor^ 
and can hardly be brought to a successful issue w^^hout 
the aid of ex|Be\ience Ibis is especially the case m 
Europe^ where atmospheric changes are continually 
arising, which m various ways influence the tender silk- 
producing inSect.' One falsi sttp in management might 
be fatal, and^ontn day's relaxation of the breeder's cares 
would suffice to bring *11 his previous Jahouis to 
nothing. 

TOke degree of skil^ulneas^and care thus required for 
the^ sycQessful rearing* of •ailkworms upon any useful 
sca4e, cannot he adequately estimated by the (Is^erienoe 
of those^persons in England, who, as a mutter of curi- 
osity or of amusement^ have watched over a few hun- 
dred worms, and have wound off the silk which these 
have furnisheil, unassaikd by accident or^ misfortune. 
It is very natural to suppose, that what is so easily 
pAwsticable with a small number, offeis little difficulty as 
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m extefnsive ein|>lo7nient. If» howeverj^ tlie 
breeder eotuiiderB the dme^ howeter Bhortait Ijitra 
Appeared, and the labour, hoerever unimportant 'in hia^ 
estimation, bestowed on bis inconsiderable brood, isnU 
Ihenc^ oalculates the greater labour which must attend 
upon the rearing of hundreds of thousands, or, perhaps, 
millions of insects, its insignificance will disappear. He 
may then naturally imagine, how great? is the iroportantse 
of abridging that labour, of economising expense, and 
of providing in every way against accidaits, which, if 
occurring to interrup't his amusement, would be merely 
vexatious, but upon the avoiding of which, under oth^ef 
circumstances, depend the subsistence and well-being^f 
thousands. 

Many treatises^i have appeared from time to time 
cox\taining copious information for the guidance of silk 
cultivators. Partaking^ in the generally increasing intel- 
ligence, recent writers on this braiieh ^ of industry have 
treated it rationally and practicalh^^bu^ it is remark- 
able, to how latS a jibriod thfs object, which addressed 
itself to the interests of ^tensive comnmnities, was 
gravdy made Ihe sulgect of die ipost absurd and un- 
philfsophic notions. t ■ 

Pomet, chief druggist to Louis le Criund, and* who in 
die latter part of the seventeenth^ century wrote his 
" General History of Dnp^s,'* a work by which he ac- 
quired considerable reputation, serioD&Iy,’’ and with idl 
the signs of credence, quotes from Isnnrci^ the fallowing 
direction? fos improving die breed *of silkworms: — 

the time when the mulberry leaves ase ready 
to gather, which should b^#ve d^ys after 
in the beginning of the sprhig,»they take a cew^W^WIi 
is almy^at^ calving, and feed her wholly widi mulbbrry 
leaves, ^i^theut giving her any thing else to ieat*bf herbs, 
hay, &c. or the like, till she has calved^ and tMs they 
continue for eight days longer, after which, they let the 
cow and the both feed upon this some days 
ther, without any other mixture as before. They lA 
the calf after it has been filled or satiated with the 
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«nd cow*8 inilk^ iben chop it to pieces 
te iJ^Tery ^set, end without throwing any thing away> 
rpat all tei^lher, die fleshy bloody bones, skin, and entrail^ 
idto a wi^en trough, and set it at top of the house, in 
a gnmary or garret till it is corrupted ; and from this 
wiU proceed little worms, which they lay together in a 
hea^ with mulberry leaves to raise them afterwards, 
just as they do th<!^ which are produced from the ^gs ; 
so that those who deal considerably in them, never fail, 
every ten or twelve years, to raise them this way.” The 
authority of Isnard upon the culture of silk was long 
Vopsidered unquestionable. 

*lt is difficult to account for the origin of such a 
childish fable ; and one is at a loss whether most to ad* 
mire the impudence of the fal8ehooc|^ or the credulity 
which led u* its reception. Thousands, who, of theh- 
own knowledge coul<h contradict the absurdity, were 
living in the very country where it was put forth, and 
yet in the eapitd «rfFlbat couptry, we see a man of lite* 
rature, and reputed to p6ssess degkee of scientific 
knowledge equ^ to most in ^s day, stamping the asser* 
tion with the sanction of his authority. Still later than 
tiiis, Lemcry, who by his writings and lectures^, did 
much to disencimber chemical science from^the clouda 
of ignorance wherein it was enveloped in his day, re* 
puM^ed Pomet's work with a commentary, and pre* 
Mved file abdve ^passage, venturing only to qualify its 
insertioii with the very gentle remark, this thought, 
however, wants confinnation.” ^ u 

The proper dioice oi ^gs is the first care of the 
eultiivlitor. From thm he relieve himself in sue* 
ceasoita, the operations of his own filature 
pm&uchig the requiaite quantity. The Italian writers 
m ^ effituxe of silk give very ^copious ddbrections for 
choosing eggs^ and for detecting and avoiding the fraudu* 
hot arts somedmes practised by their vendors. 

^i6ood sound eggs are«of a bluish-grey colour ; those 
uAddi are yellow should on no account be purdiased. 
If Is eommoa with the peasants whose eggs are of the 
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latter description, to give them go much the app^atanee 
of Bound eggs, by wjgshing them in muddy, dark-colmurad 
vnne, that considerahle judgment is required to detee^ 
the cheat , * 

Where silkworms* eggs are brought from a distant 
country, much attention is deman(!ed to prevent their 
premature hatcliing. This has been successfully aceom* 
plished by placing them, when newly 4aid, and carefully 
dried, in -glass phials closely scaled to exclude air and 
moisture: the whole being then immersed in earthen 
pots filled with cold water, which must be renewed as 
often as it becomes warm. , • 

The hatching process, until within a very few yeUTs 
of the present time, was usually conducted in a very 
immethodical or uncertain manner. Many cultivators, 
depended on the spontaneous appearance oS the worms, 
called forth only by the natural warmth of the advancing 
season. Others had recourse to the heat of manure beds, 
but the method most frequently erti|)loy#d was to fostar 
them into life Hy the heat df the human body. The 
mode of accomplishing this^ was to place a«mall silk cxr 
cotton bag containing one or two ounces of eggs in the 
bosom next to the skin. The persons with .whom theses 
deposits were intrusted were forbiddei^ te use an}favioleut 
exercise, lest their charge might be crushed, or otherwise 
sustain injury through the consequent inequality of tern* 
perature. It would have been unsafb td continue the 
bags in this position during the nightj^an^ it was lhere« 
fore mos^ us^l to place them beneath the pillow, which 
was previously heated to the temperature of the human 
body, using precautions alsc^ agmnst injury, by placing 
some stiff substance over the qggs. thi^ 

panionship had lasted three day^s, and it was judged that 
the worms ivere shoiijy about toilppear, the Iggs were 
very gently transferred to shallow boxes made of thin 
wood, similar to those used for containiiK wafers : these 
were placed between warmed pillows as before described; 
and if the hatching were still further delayed, fr^Hi 
heated pillows were supplied through the ensuing 4&y» 
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and toptinued until the insects had burst their shells. 
Some persons used warmed pillows f^om the commence- 
ment, and avoided the system of human incubation. 

* Count Dpdolo recommended and adopted the use of 
stoves for heating the apartment in which his eggs were 
hatched, and by sucfi means rendered the operation in a 
great degree certain, removing, at the same time, much 
of the trouble by which it had previously been accom- 
panied. Pieviously to placing the eggs in this heated 
atmosphere, the count caused the cloths to which the 
eggs adhered to be agitated for five or six minutes in a 
containing water, in order to lessen the adhesive- 
nftes of the matter which retained them on the cloths. 
Having tlien suffered the water to drain from them 
^during two or three minutes, the cloths were stretched 
out on ahks, and tlie eggs were gently scraped from 
them by an instrument whose edge was not sufficiently 
sharp to cut the eggs, nor yet so ‘blunt as to crush them. 
The eggs, thi#? removed, were placed in water and 
washed, still furdier to free them fre^n gum, and to 
promote their separation from each other. If any floated 
on the surface in this washing, they we»e removed and 
destroyed as, sjioilt. The water again being drained from 
them, tiie eggst^w^ere next ivashed in some sound light 
wine, and gentle friction was used to perfect their mu- 
tual separation. They were then strained and dried, 
by being placed dn an absorbing substance in a dry airy 
place, whose temperature was between forty-six and fifty- 
nine degrees of Fahrenheit's scale, there to ^wait the pro- 
per moment for placing them in the stove room. It has 
always been customary in^Italy to employ wine as a 
solvgnj for the gum wu^ch oauses the eggs to adhere to- 
gether, and which is thought to make the task of dis- 
engagln^ itself from Uie shell mo^e difficult |o the insect 
It has been suggested, that one hatching room, upon 
a sufficient scale, might be employed for the general 
accommodation, in bringing forth all the silkworms of 
ihe surrounding district ; and if proper confiilcnce could 
be* placed in the proprietor of such an establishment. 
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there is no doubt of its great convenience to the« cul- 
tivators. . , * 

When eggs are first placed in the stove room, its 
temperature should be sixty-four degrees ; on the thirilf 
day this should be raiseil to sixty-six degrees; and on 
each following day the heat should ^ increased one or 
two degrees^ so that on the tenth day it shall have 
reached eighty-two degrees/ which p^int must not be 
exceeded.* The degree of warmth required for hatching 
the eggs of silkworms depends very much^ however, upon 
tlic temperature to which they have been exposed during 
the preceding winter. It is, therefore, important thatj 
this point should be considered, so as to avoid prematig;e'^ 
hatching on the one liand, and too great a retarding on 
the other, which would follow if the eggs had been ex- 
posed to any severity of cold. ^ , * 

When the eggs assume a whitish colour, it is a sign 
that they are about to be hatched ; and now, by the aid 
of a tnagnifying glass, the worms may be seen formed 
within the shelis. Sheets of white paper, abundantly 
pierced with holes, or otherwise pieces of ^lear muslin, 
should now bs placed over the eggs, covering them en- 
tire^ ; when, as the worms come forth, they will climb^ 
dirough to the upper surface of the pajjer dr muslin. 

To collect the worms for the purpose of conveying 
them to the rearing house, small twigs of mulberry, with 
very few leaves, are plAed on the .paper. On these 
leaves the newly hatched worms immediately fix, and 
fresh tvggs being constantly supplieiT to ftieet the wants 
of the continually increasing number of worms, the whole 
may be readily collected. JWhen their removal to any 
•considerable distance is ^pcess&ry, this is easily and 
safely performed by placing The sheets of papef^and 
mulberry yvigs in boxes or VeU lined basl^ts,- using 
every precaution to exclude the external air from the 
now delicate brood. The worms shpuld be removed 
only in fine weather, and during the warmest part of 
liie day, Und they should be supplied with leaves for 
their consumption while on the road. • 
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The apartment wherein the newly hatched worms are 
placed must hie dry and warm^ wiih its windows opening 
on opposite sides, that perfect ventilation may be ob- 
Suned when desirable. The room should be furnished 
with a stove, and thermometers roust be provided, that 
the temperature maj be precisely regulated. Wicker 
shelves are usually placed around at convenient distances, 
and are lined with paper : on these the worms are placed. 
The greatest precautions must he taken to prevent the 
intrusion of rats and mice, as well as many of the insect 
tribe, as these arc more or less destructive to silkworms. 
%noke, and had smells, are likewise considered preju- 
diqtal, and must be avoided. 

All writers on the treatment of these insects agree in 
recommending, that worms which are not hatched at the 
'same time Gjjhould on no account be placed together. 
The neglect of this precaution would occasion constant 
trouble to the attendants ; the changes occurring at dif- 
ferent periods, it would be impossible to attend to the 
quantity of their food withidie degree oft regularity that 
is desirable. This point is so much insisted upon by 
many cultivators, that to avoid tlie evil, all eggs which 
j;eraain unhatched beyond the second day after the first 
appearance of thq^ worms are destroyed. It is said also, 
that if tfiose of a later birth are reared, they generally 
prove weak in constitution, and produce less than their 
proper quantity of silk. 

The reverend IV^r, Swayne, who gome years ago be- 
stowed ‘much attention upon the culture of silk in Eng- 
land, proposed the use of a simple apparatus for receiving 
and feeding the wonns during their caterpillar state. His 
plan offers advantages, ill the^fnportant point of clcanli- 
ness/^^ater than those possess^ by the wicker shelves 
usui^y employed, andat i$ thought that a description of 
it may prove useful. * 

The apparatuib consists of a wooden frame, four feet 
two inches highi fumislied with eight open drawers or 
dides, which can be readily thrust in br drawd out from 
the drame. The upper slide a is of paper, and designed 
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to receive the newly hatched worms. The two olidei^ 
6 are formed of catgut^ the threads of which ase about 
one tenth of an inch apart : these are for the insects In 



their second and third ages. Thte five slides c c are 
of wicker-work or nettings and are ^propriated to the 
insects in their more forward stages. Beneath each of 
the drawers, with the exception of that marked a, other 
slides of paper are inserted to receive the litter of the 
worms, which, by this means, may be frequently re- 
moved without occasioning fny disturbance to the msects. 
These must not be retained ifi the upper drawttS 
after they have become so large that their litter ym not 
fall through the catgmt bottoms :**at this time* they must 
be transferred to the wicker or netting slides, which, 
the inventor imagined would, from thei^ greater number, 
offer spaee enough for the accommodation of as many 
full grown caterpiUars as the upper drawer would oon» 
K 4 • 
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tdn of iho^ oiiNrly hatched. Under <ihts arrangement 
Ibe Iil$er mSiy removed as often as the worms are fed. 

It eompnted, that three square feet of surface 

^afiMli apace for the worms proceeding from an 

until the period of their first sickness is 
passed ; and that tlj^is space should be multiplied thrice 
at each succeeding age. Count Dandolo considered that 
silkworms would be injuriously crowded in these dimen- 
sions; and recommended^ that eight square feet should 
be allotted to the worms during their first age ; fifteen 
feet for the second age ; thirty-five feet for the third ; 
eighty-two and a half feet for the fourth ; and about 
^ t^o hundred feet for the fifth age. According to these 
pfioportions, Mr. Swayne^s apparatus is very imperfect, 
but this defect may easily be remedied in practice. 

The mulberry leaves given to the newly hatched brood 
should he y</ung and tender, and chopped into minute 
portions. These should be stigewed evenly over the 
whole space of the shelves, that there may not be any 
tinnecesBary cro^vding of the insects in one spot. It is 
indeed advisable, when — ^as they sometimes will — the 
worms get Leaped upon one another, that a leaf should 
be presented over th^m ; to this some wirf quickly attach 
1 themselves, and may then be removed to a less crov^ded 
situatior. ^ < 

The worms proceeding from one ounce of eggs will 
consume six pounds of chopped leaves before their first 
moulting. Tlieir second age is of shorter duration, but 
the greater sizg of the worms requires a more abundant 
supply of food ; and 'eighteen pounds of leac es, chopped 
less finely than befoi^, must be given, during its continu- 
ance^ to the same numheiv » In the third age, sixty 
pounjj^s^of leaves, still a iittl^ chopped, mM be given ; 
one tiundred and eighty ppunds will be consumed during 
their louirii age ; andm their fifth and longest age, one 
thousand an^ ninety-eight pounds of leaves are devoured 
by these insects^^Vhich, when hatched a few weeks be- 
foze, weighed less than anr ounce. 

These quantities are stated on the sbpposition that the 



worms are utiiformly hea^yw If matiy of diOlO 
die in the intermediate time, the weights wffl 

be in excess. On the other band^ if the seasoo^AmM^ 
be wet, the leaves will not contain die tisndl mmiM- 
ment, with reference to their weighty and more most ht 
given ; whereas, if the season should prove ihore dry 
than ordinary, the nutriment in the leaves will be 
greater, and the quantity given may hS diminished with 
advantage.* The skill of the cultivator is shown by the 
weight of silk obtained in proportion to the leaves 
consumed; and his judgment is tasked to apportion 
these according to their nutritive properties. These’ 
will be no real economy in keeping the consumption df 
food too low : this, however, is not a common fault, and 
evils occur much more frequently from over-feeding, 
and waste of leaves. 

The worms should fed with regularity four times 
a day ; and intermediate repasts may be occasionally 
given, wheie their appetites appear to be increased in 
voraciousness. The advantage of chopping the leaves 
for young worms consists in the economy iP introduces. 
Many thousanif insects may, by thi^ means, feed simul- 
taneqpsly upon a few ounces of leaves ; whose fresh cut 
edges seem better adapted to their p(VM%rs whev newly 
hatched. If the leaves were given 'to them whole, a 
much greater number muq( be supplied than would be 
consumed while their freshness lasted* ancl great waste 
would be the consequence. The w«rm% will always 
quit stal» le^es for those which ire newly gathered. 
Availing themselves of this fact, some persons provide 
wire-bottomed frames, wlyoh they cover with fresh 
leaves, and lipwer them wMiii^ reach of the* v^puns. 
These instantly make their way (hrough the reticulamns 
of the wire, and fixing aipon the leaves above, tfte frame 
may be raised and the litter removed without touching 
the worms, which might be injured by ef|n the gentlest 
handling. ^This plan, as it occasions more trouble, does 
not appear so eligible as that of Mr. Swayne. 

When the silkwomis give indications that they are 
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ab(i&t4o litdft ImsheamaBt be provided for the pur- 
pose. The!» mey be of broom^ hesfch^ clean bean atalka^ 
iie short, any bush or brushwood that is tender and 
s^ble. These should be arranged upright in rows 
between the shelve, with intervals of fifteen inches 
between the rows. The bushes should be so high as to 
be bent by tlie shelf immediately above into the form of 
Sn arch. They should be so spread out, that a supply of 
air should freely reach every part, and ample space should 
be afiPorded for the worms to fix themselves and spin ; 
otherwise^ there is great hazard" of their forming double 
* cocoons, in which two worms assist in the preparation 
9 £ one dwelling for both : the silk in these is so much 
less adapted to the purposes of the reeler, that a double 
» cocoon is worth only one half the price of a single one. 
Inattention* to this point is very common, and occasions 
constant losses. When the twigs already erected appear 
to be adequately furnished with worms, otlier similar 



hedges should be fo^^ed^ jpirallel to the first. The 
spaces^ between the shelves will thus present the appear^- 
and* of small avenues or arbours <^v6red in at the top.* 
Thb iforms at thi&time require much careful watdi*^ 
ing, and occasional assistance must be afforded to those 
wUt^ are slugnsh, that they may find an eligible spot 
for forming thar cococbs. Those worms wij^ich appeal* 
.still inclined to feed must be suppHed with leaves: so 
loi% aa the slightest inclination for food remains they 
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win not attempt to form their cocoona. It will^some- 
times happen^ that j?ven after, they have climbed among 
the branches for the purpose of spinnings they will again 
descend to satisfy their last desire for food. 1 havIT 
seen them,'* says a minute observer^ stop when de- 
scendingj and remain with the head downwards^ the 
wish to eat having ceased before they reached the hot* 
tom.” In such a case^ they sliould be*turned with their 
heads upwards^ as the contrary position is injurious to 
them. If, at this time, many appear weak and inert, 
remaining motionless on the leaves, neither eating nor 
giving any sign of rising to spin, some means must be * 
taken to stimulate them to the exertion. It was the ancient 
practice, and found to be efficacious for this purpose, to 
convey some pungent article, such as fried onions, into^ 
the apartment, the effluvia from which sevived the 
worms, inciting some to take their last meal, and indue* 
ing others, whose desire for food had ceased, to climb 
the twigs and begin their labours. same end is 

now generally arffl unfailingly attained, by removing the 
sluggish worms into another apartment, the Aeroperature 
of which is higher. ^ 

Ay these minute directions may perhaps appear frivo- t 
lous ; but it is only by an unceasing ^tlfention tp these 
and the like minutise, diat any tolerable success can be 
secured. When all the previous cares and labours of an 
establishment have been satisfactorily ^ccAnplished, if 
the hedges be not well formed, are *irr^gular, or too 
thick in apy ]^t8, so as either to impede me circulation 
of air, or too mr to limit the space in proportion to the 
number of worms, ill suocoes will be sure to foUow. 
Instead of the proper number j[>f fine single ^oopns, 
many will be double, others imperfect or soil^, and efcn 
some of the lilkworms yill be suffocated before tfie^com- 
pletion of their labours. 

It is essential, in every age of the worms, to attend 
to the regulation of temperature in theit apartments; 
and at no Sme is this more necessary than while they 
are forming their cocoons. If, at this time, they Ale 
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exposed to much cold, they desist from their labours. 
Should the halls be sufficiently thin, the insects may be 
discerned, either quite inactive, or moving very slowly. 
NOn the temperature being raised, they wiU immediately 
resume their work with renewed activity, and will once 
more desist, if the cold be again allowed to exert its 
influence. After they have remained inactive from this 
cause for a shortf^iine, they put off their caterpillar form, 
and assume that of the chrysalis, without having suffi- 
cient energy to complete their silken covering. 

The fifth volume of the transactions of the Society 
* for the Encouragement of Arts, &c. contains a letter 
%pon this subject from a gentleman, who relates, that in 
the summer of 1786 he had successfully reared to their 
^ full growth more than thirty thousand silkworms, when 
at the {beginning of July, and just as they appeared about 
to spin, a chilling north east wind set in, and many of 
the worms became chrysalides, without attempting to 
spin. On the, examination of these, it appeared that the 
glutinous matter in theil silk reservoirs had become so 
congealed by the cold, as to resemble strong tendons, 
both in appearance and tenacity ; which sufficiently 
accounted for the inability of the insects to draw forth 
the silk in fila^epts. Thousands of the worms changed 
in this profitless manner daily, until at length, the sur- 
vivors being removed into an apartment artificially 
wafraed, thCy ihimediately applied tliemselves to the 
performance ^of ^heir usual functions. It is desirable 
that while silkwoiros are in the act spinning, the 
temperature of their apartment should be maintained as 
high as 70 degrees, and i4 js at the same time equally 
in^rtant that f»^e ve4tilalion should be secured. 

cTne opinion has been very generally entertained that 
violAit '’noise disturbs, and injuriously affeots the worms, 
and that any sudden report, as of fire-arms or thunder, 
will eause them to fall from their arbours. The peasants 
in Italy who Attend on silkworms are so strongly of thds 
opinion, that if the caterpillars omit to rfse and spin 
after thunder has been heard, they consider its noise ss 
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the sole reason of the failure : they are always des^ro^s 
of removing every cause for noise from about tHfe esta- 
blishment. This opinion appears^ however,' to be badly 
founded, and has been satisfactorily refuted by personiS 
who have made experiments to ascertain the fact. Silk- 
worms have been reared in all the bvstle of a town, ex- 
posed to the barking of dogs, and to concerts of music^ 
without in any way exhibiting signs ^f being affected 
by the noise. The following statement is conclusive. 
It is taken from the Cours d’ Agriculture," written by 
Monsieur Rozier, and recounts an experiment performed 
in the establishment of Monsieur Thome, a considerable 
silk cultivator, and one of the earliest writers pn th^ 
subject. These gentlemen, Messrs. Rozier and Thom^, 
in the presence of many witnesses, fired several pistol 
shots ill the apartment where silkworms ^cr^ eitlier* 
spinning, or rising preparatory to their labour ; and the 
only worm that dropped was evidently a sickly insect, 
diat could not have formed its cocoon under any circum- 
stances. 

It is seldom that any opinion upon a poinj of practice 
is entertained, #vithout some ground for its existeiice. 
The Italian peasants, although certainly wrong in altri- 
butidp; any evil effects to the agency gf noise, ^might 
have been correct had they ascribed the*evil to that great 
accumulation of electricity in the atmosphere which ,at- 
tends the discharge of thef fluid, from •onei cloud which 
is overcharged upon another which is deff cient ; or which 
accompanies the fluid in its passage betwe^i the clouds 
and the earth,*until an equilibrium establishes itself in 
the mass. '' Before this equilibrium is gained, how- 
ever," says Monsieur Rozief,^^ w? know that mjiny per- 
sons exhibit symptoms of strong excitement, fallingf^to 
convulsions, qr even being affecteU fever^ lsiit,^en, 
surprising, that insects charged with a matter so highly 
electric as silk should become oppressed •r overpowered 
by the sujieraddition of tlut Wvich they receive from 
the atmosplfere ? ” The peasants in the silk provinces 
of France have long been accustomed to place pieces 



ma£. HAJivrAetfriis. 




* 14/St 


iron in tlie oeighboarhood of the insects. If ssfced to 
aadgn* their motive for thie» their reply is^ that their 
fatiliers and grandfathers did ao beYore them^ and that 
'^therefore the practice must be desirable. May we not 
imagine that this custom had its rise Ikom the remarks 
of Bome pbilosophie observer of the laws of nature^ and 
who, under other and more favourable cireumstancea, 
might have been led, by generalising, to anticipate the 
diMveries of Franklin ? « 

* Monsieur Rosier, in the work already quo^, reoom<* 
mended the use of metallic conductors; and himself 
I proved their efficacy. In connecrion with some shelves 
^ntaining silkworms, he placed thin iron wires, and 
carried diem through the wall into a cistern of water. 
The remaining shelves were, in every other respect, 
aimilatly c^cumatanced to these ; but he uniformly found 
that, when thus protected, ,the worms were decidedly 
more healthy and active thaif those^ unprovided with 
conductors. 
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.‘CHAP. V. 

(umuHUHo Airj> MUitiiN) woonm. 

xmoi» or o4T«BfttiMt, fOKVoie. mwom ww tuoh 
i^oroKno)! iiT AVAi^T ^ or BBh 

nttortBo ntAtaft or €7fltiiTtAi.io«s. ^Bftaat ioi*aa aata* 
— IK dvsiuii.*^ AT jt»AT. iwttior4Tum or coodows. 

-^MPAiursaK OF coooiiks* roimo 

COCOONS. — « COCAIfOKS. OUnoKS. ^ OOUFFJbOKA* 

HATXO CO(K>ONH*W?llC^VFTTI».--^AiCl|fKI> COCOOKS**-^nikj|t 
rnSLATlVK VALVE. «-»rAOrokY10ir or rOAB silk IK cocooka.-^ 
FltOroAflOKAL irSZOHT or E008 AKO COeOOKB ; AKO or Vtt* A 
1IKEEV UAVEi)<«*4UAKYnpy Of REKUBO RILE ritOif BAO« 
COOOOH. w/ VHt ARE jUZE.— LAIOOE MaVJBEOW'N.^OKOflC*' 
T10Kt> * 

In eitlier tbree or four d^fs &om the commeNoement of 
its labours the silkworm completes its cocoou, aud |ii 
seyen dr eight dajrs thereafter the hallaNare gathered. 
Some persons do not wait longer than three or Ibur days 
ere they reap their silken harvest. 

It 18 usu^ to Segin by gathering from die lower fier 
of arbours. In this proteeding no violenoe ai^uU be 
uaed to disengage the twiggy which fxAat be gien% 
handled^ and consigned to thoae whose* employment ii is 
to separate the cocoona. These persoas^aa pidk off 
the baUa, sort them; adecting diose which are to be 
^ preserved for contintdiig the and futtii^iiim dis- 
tinct baskets att fine coooo&a, those which me doable, 
soiled, or anywise imperfect. The fine and well-lbrmed 
balls are again auboividod mfb white and y 4 low, the 
latter colour embracing everf diade front dm fi e sp y 
• yellow to those which are ibereiy tbged* A 
will sometime# be found having a )pne green hue. Tbe 
oocoona of a yellow yield a greate weight of 

reeled silk than others, tmt as their colour 

mnlts from ahe greater propaiHSn of gum wherein the 
VeolQiujiig mattar piiiidpally naeides^ any adtantsige fituqi 




'^41 ' tlMlMir'! 

4iif« toune aMkm tN% t(> tli« gn>i^> 
moM b#% baiiM w/( previous to t!te 
iiie^ilt. * > ’ 

B«ir 4tk triik^ it of j«le ooknir ii* — ^ 
tHStnia dyes botter, Mid it «& ihtt Moqs^i«lf 

Snie itta^ of chiyttlidet fo* btteediqK Ifcl TMjd* 

» Mtwsd mtxib coe^s as aise f»erfe6tly isoun^ and nAm^ 
thmada a^pp^ar ta be fine ; h^nvlg tbdr ends Jwiiiw ibc^d 
and being a Btde depreseed in as 

if dfiMeaed by>a Afij? or Bge^ture. The reason given 
Ik# aiieiiBon to shest psftk^s, is the bblief that wopne 
such hsUs are of the strongest eonslitutiona. 
w Wits of i^nion that too much stress is 
laid upon this point, and that all cocoons Vhkh are per« 
fecHy ^rmed ore alia desirabln for breeding. For this 
fUirpix^ ah equal number /of maleB and females mui^i be 
pvemrved* Ulie former are 4i«ninguihhable by being 
iduirper at the ends, and d^ls, although not an unerring 
g^tide, proteB su^cienlihf correct for all practical pur* 
puaesi Tliese oocoonft fre sometimes spread in thsn 
htyeia on tables ;/bnt it |#luns s better pracUce, and one 
mdre i^ezaillf adcptisd^ is string them togetl^ on 
a tlutadp lahma not to pass the tioedV ' tub 

liiepvinlo^ These strings, three or four feet in 
dangthy then bluig in fesjU>Mis out of the reatdi of ver* 
tnin^ the j^oss is, in this Usnatly remcvpd« as it |« 
Ibnnd to oppose di'Seulty to the moth in fta 

vln msjldng the* selection of cocoons irr brcechngj Ro 
ns J» ^ ol^feet pf Wntaining the nutnbm n£ 

siU^oitiiS^ Ihe suldVnior considers it necessary to 
one i»xt^ nf hHk poduee. Thls/t&c^ 
iMi, {Oust 4is lom .sustained in this 

ifhswtf of Ibe «ie ^ piMimed by this 

fm the ^rnod won^ }g 

L 

' Is dM# of dism^^ 



for ^i» imrpose^ a«c(X£4^ 
to mrnth^t^^ dimtoi; ijst nj9 hdng 
) instiinQHitr ifolmd sulScient^ tx^^nm 

niM W ,tiben r^rted to. to a •cabn md^ 

n ^llosto,> 4nd die eo«9o{^aTe Mi exfioaed 
jfciy the ^crrdu% be^ma of the aun, iko^ itoir or five 
Itoura h dwf mwldJe of the day. They 4||piito9t,Uciofl^y 
enwi'apt in i3batfie*clodb% whieh have be^ esiljioeedi to die 
eiB^c Keat^ ]»1 aoIc elodia being chbaaa preferably oa ao 
count of absorbing a, greater ^uaivlum> of heat 
Thest proebaee beiug repeated dtinng^ several the 

destructioii of tlie insect is usually attdUed* It Is tiot 
tofe, ho^ever^ Without exaroinadon^ to oonSde lu Ita^ 
effu ai } , for this trial a few chrysalides must be Gripped 
and ])ncketl Wftllf a Peedle. If upon this they give no 
sign of animation, it may W safely conclude!^ tb^ theif 
audocanon bah been perfected* 

In more temperate u*cgions artificial means must 
nece%aiily be employed, and recourse is therej^re 
to tlie Ik at of t^te^m, or ^ an o^en ^ and ffjost frequently 
the latter me thod is adopted, although there iS no reason 
^p doubt that dje other, iHrovided it coyld be tfheaMioPUdy 
npphed by ineaiH* of convenient apparatus, would* be 
inor^ quick and certain in its operation, aa well as pro*- 
ductive of ksb injury to the textiure of nllb silk.^ ^VHien 
the oven is used, the cocoons are pladed in long shallow 
baskets, filled to within ^n indi of •their anil 
covered, first with paper, and then with a doth wrapper. 
The heat of the oven wherein the bAeUf are disposed 
has not been fhore precisely defined, than that it 4i0iild 
be oei^ marly that of an oven from which uf 

luead hate just bton taken^aftcr bdng baked. ,Tlto 
worms are exposed to this boat dUHng an hour / 0ni m 
dievr being withdrawn, it la asocrtipla^ by the 
afion of ehryaalioel, tal^ from ibelDcntre if ^b tosto^^ 
"whether the yitality of l!he wotms bt dc»|pi»yfA^ Thcae 
ehos^^to winfitUtion having been, foomvtl^ position^ 
the least eiposed to the Iieat, ItSs faiify presnmed that 
if these be dead the whole are equally desbwye4 
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thdr remoTal from the oven, the baskets are wrapped in 
woollen cloths or blankets, and piM on each other. If 
the baking has been properly conducted, the blankets will 
aaoon appear profusely covered with moisture, and if this 
should not be seen^ me baking has been either excessive 
or insufficient. If tOo great, the worms and cocoons 
will have been previously so much dried as to leave no 
further moisture to transude ; if too little, the heat has 
not sufficiently penetrated to distil the liquor which the 
chrysalides contain, and die worms, in that case, will 
not be deprived of vitality. 

It is obvious that very great nicety is required to 
•limit the degree of heat to the exact point that will kill 
the chrysalides, and it is of great importance that this 
point shall not be exceeded, as the silken filaments would 
by suah i^ns be iigured. For tliis reason steam would 
doubtless be much more frequently used, if any simide 
apparatus were introduced for the purpose. WTiere tliis 
agent is now employed, its efficiency is so limited that 
the operation % troublesome and the n^sult uncertain. 

A large ^wooden vessel is provided, into which boiling 
watef is poured to the depth of two feet. Tliis vessd 
has within it a vficker hurdle, entirely covering the 
water^ and supported about one inch distant frdta its 
surface. The Bottom of tliis hurdle is provided with 
a coarse porous cloth, easily penetrable by steam : on this 
the cocoonseune placed, and Ire covered well over to con* 
fine the heat. the water has become so cool that 

it no longer •emi^s a body of steam, it must lie changed 
for other boiling water ; and it is constdci%d necessary to 
continue this steaming process for two hours, before the 
destruction of the cht^safidbs can be considered certain. 
I^IReam were differently applied, a few minutes would 
perfecting fhis object. TJie jocoons, when 
removed from the steaming ves&l, an covered over with 
file aame care«iui is employed after baking, and they are 
IdBt to coed gradnidly^ After this ^ey are spread 
out In the air and sun to dissipate the nlbisture they 
have frnbihed. * 


Ko*c V 
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It is always desirable, where time can be aUott^ to 
the purpose, that the process of reding should be per- 
formed without the (felay which renders this destruction 
of the worms necessary. This, on large establishments,^ 
is evidently impracticable as regards any very consider- 
able proportion of die produce ; buf it must be always 
performable to a certain extent ; and it is proper to give 
the preference, in this respect, to such cmjoons as apjiear 
the weakest; the others, which contain a greater pro- 
portion of gum, are thence better qualified to sustain 
heat without injury. 

When the process, however conducted, for destroying 
the worms has lieen perfected, the cocoons are placed on • 
shelves, and must be continually turned and looked over, 
lest they should become mouldy. If any appear spotted 
or otherwise damage<i, they must be separated to pi€vent 
the injury spreading to those balls with which they are 
iu contact, and should be 1m mediately reeled to stay the 
progress of their own destruction. Large establishments 
for pro<lucing sill* comprise in* them buildings exclu- 
sively appropriated to this purpose, and whicl^are called 
roconiiT&t, These are rooms fitted up with ranges /)f 
shelves from two to three feet above each othe^ and the 
whole lire insulated from the walls and ^oof, lest the 
place should he invaded by rats or mice, which would 
infallibly destroy the cocoons in their eagerness to reach 
the chrysalides, of .which tSey are imiiA>ilef!ately fond. 
Still farther to guard against this havoc,. the Ji^ of the 

• framing which supports the shelves should be enveloped 
in some furzy (j( prickly substance. 

After the separation of cocoqns for breeding, the ga- 
thering is <iivided into nine dStferen! qualities. • 

1. Good coeooM are those whid) have been bromm 

* to perfection : jhese are bjr no means Ae largest^ M^e 
compact and free fh»m spots. 

2. Fainted caeoene have one extremity* rising in a 
point : these, after affording a littk silk in r&ling, break 
or tear alithe^mt where the thread is weak, and they 

I. 2 • 
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cannot be wound further, as their fracture would occur 
as often as, the thread reached the weak point. 

3. Cocalons are rather larger than regular cocoons, 
'^ut ilo not contain more silk, their texture being less 

compact. These are separated from the other kinds, 
because in windinj^ they must ho immersctl in colder 
water, to avoid any furzing or entangling in tlie oper- 
ation. • 

4. Dupioiis or double cocoons. The threads of these 
are so intertwined, that frequent breakings occur in reel- 
ing, and sometimes tliey cannot be wound at all. In 
any parcel of cocoons the proportion of these will usually 
amount to one per cent. 

5. Sonffiom. These are very imperfect cocoons, with 
a loose contexture, sometimes even to so great a degri'C 
as t(f he transparent : these cannot be wound.* 

G. Perforated cocoom, as their name denotes, have a 
hole in the end, and for that feason cannot l)e reeled, as 
the filament is found to be broken whenever it arrives 
at the perforation. a ^ « 

7. (rood choquetifit arc cocoons wherein the insects 
have died before perfecting tlicir task. *.These are known 
by the adhcaiou oi the worm to the cocoon, wliich pre- 
ventji its rattV'ng when shaken. The silk of these is as 
fine as of the first-mentioned quality, hut not so strong 
nor so brilliant, and they must \w wound separately, as 
they sometfmetf furze in reeling. 

8. Bad choqnettc« arc defective cocoons, spotted or 

rotten. Tiiey furnish foul bad silk, and of a blackish 
colour. ’ . 

• 9 . Calcined cocoom ai<e those wherein the worms, after 
having completed rfipir opIIs, are attacked by a peculiar 
disease, which sometimes petrifies them, and at other 
tim?^ reduces them to a white jiowdcr. In the former 
case they are called comfit cocoons, from the resemblance 
which is home by the withered wnrm to a sugar-plum. 
The quality^ of tlie silk, so far from being injured by this 
means, is generally excellent, and is even in greater 
* quantity than in the cocoons of hcaltliy w orms. Comfit 
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cocoons may be distinguished by the peculiar rattfing 
noise of the wonn when shaken : tliey are so much es« 
teemed in Tiedmont, that they sell for one half more 
than good cocoons. They are not of freejuent occur^ 
rence, and it is very rarely that so, large a parcel as 
twenty-five jicunds is met with. 

The cocoons of the mountains arc considered better 
than those produced on the plains : tfiere is a greater 
proportion of white found among them ; and although 
the balls arc not so large^ the worm is proportionally 
smaller than usual. 

The relative value of cocoons, as stated in the paper 
already quoted from tlie American Philosophical Trans- * 
actions, is as follows ; 

(rood cocoons - - - l(Jp 

Perforated - - “ ^ 

Soufflons - • - - ^ - 25 

Royal cocoons, for seed - - 250 

Royal cocoons, nmt ^chosen for seed* 200 

Cocoons lose in weight about 7 J per cent. iR the course 
of ten days by the desiccation of the ^^hrysalis : to those, 
there j[)rc, who sell their cocoons previously to. reeling, it 
is an advantage to dispose of them as tjpan as gathered. 

In 1000 ounces of perfect cocoons, the chrysalides weigh 
8 15 ounces, the envelopes by the w^orms on l)ecoTn- 
ing clirysalides 4J, and the pure cocoon lioj ounces. 
Thus each healtliy cocoon, as it is gadhei^, contains 
more than* th% seventh part of purt? cocoon ; but the 
quantity of reeled silk obtained seldom averages more 
than one twelfth in weighs tiie gathered cocoons, 
Mayet reckons, that if they Ire of superior quaRty^ten 
pounds of cocoons will produce qne pound of silj^ btt 
that it more generally sequires elew^ or twelve pounds 
as gathered to yield that quantity. The same author 
likewisi* estimates 250 cocoons to weigh onc^Qund : count 
Dandolo foqpd that 240 of his made up tliat weight. 

If no loss hi' sustained either in hatching the eggs or in 
rearing the worms, it is possible to obtain from each ounce 
• L 8 
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of eggj*s 1 65 pounds' weight of cocoons : whatever less in 
weight, is derived from this quantity of eggs inilicates 
, the exact amount of loss and damage sustained. In 
some parts of Italy, where the inode of management is 
very defective, only 45 pounds of cocoons are obtained 
from each ounce of eggs : the average quantity is about 
100 pounds. Count Dandolo usually acquire<l on Ids 
establishment, from tliis weight of eggs, about 1 40 pounds 
of iiiie picked cocoons, in addition to the boarse floss 
with wliicli they were surrounded. 

In the year 1790, the Society for the Encouragement 
of Arts, itc. adjudgctl their gold medal to .Mr. Sahator 
"^Bertezen, for his having produced live pounds' weight of 
silk from worms reared in England. This gentleman 
* professed to have a superior breetl of worms, and that 
his maimft of managing them was also better than that 
usually followed. The above quantity of silk, which 
%^as wound in seven to nine fibres, was said to Iw tlie 
produce of Iti WO worms. Tliis fact was murli con- 
trorerted at the time, and the quantity was (U*emed ex- 
cessive with reference to the number of worms ; but there 
now ajipears to be httle reason for doubling its correct- 
ness, as the projiortioii very nearly agrees with tlje re- 
corded cxpericMc" of count Dandolo. • 

This nobleinarr gives many elaborate calculations in 
his volume, the results of some of which may U‘ found 
interesting. According to his experience, about 
pounds of mulberry leavts will suffice for the production 
of 7i pounds ofVocoons; these wnll mi hi alaml 18 
ounces of pure cocoon, from wdiich only lO ounces of 
reeled silk are generally cAit/iined. 'DiU'. the projKirtion 
beti^'evh tJie weight mhllxTry leaves consumed, and 
tlfaCjOf the pure cocoon produced, is about 87 to 1 ; and 
the proportional w’cight of mulVrry leaf, and of reeled 
silk is as 15t? to 1. The ratio between the quantity of 
reeled silk dq^wn from tlie cocoon and the cocoon itself, 
may be greatly aflected by the good or ill management 
0 which the worm is subjected. 

In the year 1814, when tlie season was extremely 
• /. 
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unfavourable to the rearing of silkworms, the count ob- 
tained 15 ounces of very fine silk from 7^ pounds of 
cocoons, and 13 ounces from the same weight of refuse 
cocoons. This fact speaks very highly for his exceUdlTt 
management. The pro[>ortion betw^n the weight of sUk 
which can be reeled, and the coarse floss which can only 
be spun, should, in perfect cocoons, be in the average 
ratio of 1.0 to 1. In addition to this proportion of re- 
fuse floss * there is likewise to be gatliered the outer floss, 
which is a loose, furry texture, spun by the worms pre- 
paratory to the formation of their balls : the nature of 
this substance, together with the injury that it sustains in ^ 
its disengagement from the arbours, entirely prevent i^ 
being reeled. It is usually in the proportion of about 
four to eleven with the silk of tlie cocoon. ^ 

The weight and length of reeled silk thaPcaiflie ob- 
tained from each cocoon arc >ery‘ variously stated by 
different authors : in fact, the quantity is found to vary 
considerably, de^iendingon many circunj^jtances attendant 
on its fonnation. Some statements on the subject have 
been extravagantly absurd. Among othcfs, Isnard, an 
old author, wno has been before qjioted, and whose de- 
light in the marvellous has, on this jK>int, .found rivalss 
even in tlie present day, affirms thatjhe silk of *000 co- 
coon, w’heii drawn out, will measure six miles in length, 
tliat is i(b5()0 yards ! Count Dandolo, at once, contracts 
this measurement more within tlie limits of probability. 
He found that a silkworm’s labours •.eldpm exceed the 
productflMi of G 25 yards * ; an astonishing quantity, 
when we reflect upon the brief period employed by so 
small a crearure in its prodfletioe. Surely it is unneces- 
sary to call in the aid of*exa§geration more*higlily to 
excite our wonder. , • 

Miss Rhodes of Yorkshire found that of her 
largest cocoons measured 404 yards. Pulleln considers 
the average to be 3(K) yards. Miss Rli^les found that 
her cocoQfis weighed three grams each. Count Dandolo 


♦ ITfiO Trench feet. 
h If 
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The^ (s^ o£ m ordinary cocoon of good quality is 
mnit m imsh hi its largest diameter^ and one third less 
hi its smallest diameter. The largest diameter of du- 
pions is 4 m indb and a quarter^ and their simplest dia- 
meter three quarters of an inch. 

•The attendance required for the care of siUcworms 
does not wholly occupy the time of those eraployeil, and 
it is, therefore, difficult to ascertain its amount widi 
correctness. Pullein states, that for rearing the worms 
produced from six ounces of eggs two attendants are 
"ftecessary until the fourtli age» and that after this (>eriod 
five or six persons are required. Count Dandolo, 'with 
accustomed accuracy, reiluces the time requir(*il for 
attendance upon the produce of five ounces of eggs to 
an equality with one hundred days' continuous labour of 
one individual. 

From thes<^ dnta it is found, that to obtain onr pound 
of reeled silk it requires 12 j>ounds of cocoons ; that 
rather more v!ian 2800 worms are einploywl in fonning 
these cocoons ; and that to fm! thest* during their cater- 
ipillar state, 1.S2 poumls of mulb<'rry leavers must be 
gathered. Thisojvmnd of reelecl silk is capable oi being 
converted into sixteen yard^ of gros de Naples of or- 
dinary quality, or into feartcMi yards of the Ix'st de- 
scription. 

Experience has rhown that some regulation of tcm|K‘r- 
ature is necessar * in producing the moths fronf the co- 
coons. If the heat in which these are plaeeii be above 
7.3°, their transition would tier too rapid, and their pro- 
ductivgpess would be lesacnctf ; on the other hand, if the 
temperature be below the developement of the 
moths is tardy, and tlicir produce equally faHI bdow the 
due proportion. 

The moths should begin to issue from their conceal- 
ment in about fifteen days. The female deposits her 
eggs upon sheets of paper, or strips of linen, which arc 
then hung in a cool situation, and when dry are pre- 
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served in an airy place^ pad aeeiurely aldelded Sfiill * 
damp and from vemain. In making dioiee of a 
ation wherein to store these eggs for ^ winter^ 
it is necessary to keep them cooh that premattue hAw* 
ing may be a\oKled, it is^ on the otl^er handj Indispenih 
ably requisite to preserve them from too intense a degree 
of cold . a temperature wherein water will freeze would 
be infallibly destructive of their vitality. 
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CHAP. VI. 

DISEASES or SILKWORMS. 

GENERALIT KESUrt !• ROM B\1» TREATMENT. SIT EV OR MS 

FRFQrrNTlT RJARI'I)''lN <(HT\GKS OJ PFVSANTS TOUM 

DANDOZO ms CRFAl 1 M I HO\ AMI N TS. l>A\Z>Ol 11 Ul-J. 

MPPHiriC AIR. MOISH Ilk. FXIEKIMISTS. J \l M>ICP. 

— KIMEDY. — CULOKIM T \S. C lILOKiJ;! OF IIM». I I Ml- 

OATIOV. IlfiHP NOT IMl HIOI S. — nFStRn*lION 01 AV\Rr- 

MIKIS ALLOTTFn TO Ml kWORMS IN COTTAGE.!). III. PllEClS 

TIHltll ARl&L TO THUB AfrEMlAMS. 

^ « 

The silkWbrm is said to 1 k‘ subject to many diseases. 
There is reason for lielieving iliat most or all of tlicse 
are cither the conse<iuences of bad treatment, or are (dfsily 
counteracted l)^ winplc leniedies. Count Dandolo, to 
whose recorded experience refcrcnee has so often liecn 
made in tKfese pages, was obliged to have recourse to 
other cultivators for the meaiiH of tlesciibing diw.*ases 
tliat did not exist in his own establislunent. ^ 

The custoni^’whieh prevails in Italy and France of 
distributing silkworms to be reared iii the dwellings of 
the peasantry has confined t,be management princi])ally 
to the hands of ignorance and jprejudice; and little or no 
improvement' haci* in con.sequence liecn made in tins part 
of rural economy until count JDandoIo hiiUNelf 

to its reformation, and thereby promoted a branch of in- 
dustry higldy important todhe prosperity of his native 
com^ry*. This nohleaian pursued die occupation with 
]>Stri(}tic and philosophic aims far different from such as 
usually characterise* •pursuits oft business.^ ' He brought 
scientific knowledge and enlightened views to the sub- 
ject, and afforded a clear exemplification of die fact, 
that there is no process, however sirople,^o employ- 
ij^entB, however humble, and which might apparendy be 
consigned without injury to the hands of the untaught 
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and unreflecting, that do not call for the head '^ell as 
the hand of man, to conduct them on rational principles^ 
and to derive from them all the beneficial results they 
may be made capable of yielding. It is seldom f&at 
objects of i)rofit are thus undertaken and pursued. It 
most generally happens, that toils of this nature are as- 
sumed from necessity, by persons who think only of 
rendering them subservient to the calTs of that necessity ; 
who have neitlier mind nor leisure for experiments; and 
who, if, by departing from the beaten track, they have 
ma<le a greater proficiency than their rivals, are too 
prone to keej» secret ll)eir discoveries witii a view to^ 
individual advantage. C'ount Dandolo was not thiiS 
satisfied to find out and to pursue the most advanta- 
geous methods, but widely disseminated the knowleijge 
of his mode of treatment, not only by kis lutings, 
but by iinitiiig the gjeat proprietors, liis countrymen, 
to send ]mpils to bin), who might obtain practical in- 
struction in liis mctliods. These pup^s sometimes oc- 
casioneil great Ibsses to him, A in order to their acquiring 
the necessary degree of skill, they wwe sometimes 
allowerl to acf upon their own suggestions. Bui this 
sipjifie.s little,*’ he w’ould say, “ compared to the ad^ 
vantage of diffusing and naturalising 4he iinp»ove<l art 
of rearing silkv onus l>y means of these ])upil.s.” Shortly 
after tlie publication of li^s treatise, large establiJiments 
were formed in Lombanly, according to his recommend- 
ation : these were callw as^a testimony of 

re.s|)ect fior Igs disinterested ]»hilanthro]»y. 

The causes which principally engender diseases in the 
silkworm appear to exists iE either damp, stagnate, or 
mephitic air. Some expcilmeiits tried in order^to as- 
certain tJie fact show that diynp air is even more pre- 
judicial to 4lieni than»mephitic (eftrbonic acid)^as. If 
a silkworm he introduced into a receiver charged wdth 
carlionic acid gas, and in which a biril^w^ould instantly 
die, althoygh the worm quickly exhibits signs of un- 
easiness and suffering, it will live for ton, fifteen^ or 
perliaps twenty minutes : no warm-blooded animal could 
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contiiluc alive in such an atmosphere for half that time. 
It after remaining a few minutes, the worm be with- 
drawn from the receiver, it will not exhibit any sign of 
injury, but will be, apparently, as healthy as Wore in- 
haling this pernicious gas. The silkworm appears indued 
with the power to seize upon the minutest portion of 
vital air wliich may be held by water, as it will li\e for 
some minutes immersed in this fluid, particularly in its 
first ages ; and, even when seemingly dca<I, it will revive 
if taken out. It would seeni, however, that wlicn its 
^ power of breathing is obstructed, the worm instantly dies: 
if, instead of plunging it in carbonic acid gas, or in water, 
Tfe eighteen breathing holes arc sealed up with grease, it 
expires instantaneously. 

, If a healthy silkworm be confined in a vessel, the air 
in which is^-charge<l with moisture, and heatcfl to the 
temperature of 88° or 9^)°, it will very soon exhibit 
symptoms of indisjmsition, and reject food ; the skin will 
slacken, the muscles soften, and contraction cease. In 
a short time evaporation wid Ix' obstructed, the secretions 
indispensable^to vitality, which are effected in this ani- 
mal by means of contraction *, will bt' suspended, and 
ere long it will perish. A warm-blooilcd animal, on the 
contrary, if sufl^iently supplied with pure air, can live 
without any suffering, and perform all its functions with- 
out inconvenience, in such a,tem]>erature, whatever be 
the attendant degree of moisture. This proves how dif- 
ferent is the ^icipire of these two classes of animals 
In the sourhem ‘departments of France, itt is very 
common to see silkworms attacked by a di.seasc which, 
in consequence of the cploui assumed by them, is called 
the japadice. Very careful •examination is continually 
made for the di.scovery and removal of worms which 
may be thus attacked, lest the disease, wbich is con- 
tagious, should spread to others. It is stated in tlie 
Bulletin Univer^el, that the abbe Eperic of Carpentras 
had recourse in this case to a remedy, or rather a pre- 

* The «ain of the silkworm hu co a power of coiitnution, that on 
taeinit cut through U ihnitka in the manner of an elastic substance that 
has been drawn out. 
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ventive, which, though apparently dangerous, has been 
justified by the uniform success of twentj^ yerfrs. By 
means of a tine siflc sieve he powdered his worms wdth 
<j[uicklime, and after this gave them mulberry lei^es 
moistened with a few drops of wine; these the insects 
instantly commenced <levouring an eagerness greater 
than that which they usually exhibited, and not one of 
the Imrdles upon which the worm«)*were thus treated 
ever a])pparcd infected with jaundice. It was at first 
bii])posed that the cocoons might be injured by tliis pro- 
cess ; blit this is not the case, and the method is now 
very frequently ado]»ted in the dejiartmeiit of Vaucluse. 

It is well kiiow’n that decayed leaves emit inephit^ 
air abundantly, and the lime may have lieen efficacious 
in absorbing and fixing this as it w'as generated, leaving 
tlic atmosphere inhaled b) the insects in a (^siroi^ sfflte 
of puiity. * 

Mons. Blanchard ifcords the following experiment, 
which satisfactorily jirovcs the efficacy of the use of 
lime; — “I jir^cured,'' he svd, “ fouf glass jars, nine 
inches deep and five in diameter, and provided them 
witli cork sUippers. In each of tliese passes 1 placed 
twelve silkworms at their sceoncf age; tliese w'cre fejJ 
foflr tim<‘s a day, and 1 confined them in this kind of 
jirison all their lives, without taking away eitlier tlieir 
dead companions or their litter, f sprinkled with lime 
tlie w’orms of only two*of these jara, and kept the two 
others to compare with them. In those without lime, 
I never obtained more, or less than fbref, small and im- 
perfect cocc^ns, and in the two that were sprinkled with 
lime 1 had very often twelv^j, and never less than nine fine 
.full-sized firm cocoons.'" \MonS. Blancliard ascertained, 
by many trials, that the worms wxtc not incoflln^pdcd 
when covered with a large poftioji of lime. 

Count Dandolo advises fumigation with chlorine gas ; 
but the mode of producing this from black oxide of 
manganese, common salt, and sulphurit acid, might be 
attended •with unpleasant consequences, if intrusted to 
ignorant or careless hands, and to inhale the ^apottr as 

• •Nolc VA. 
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generated is not only unpleasant but dangerous. Chlo- 
ride of lime, ^ the use of which is attended with highly 
benedcial results as a disinfectant, and' in neutralising the 
pecniciouB effects of mephitic vajwurs, might prove ad- 
vantageous in silkworm establishments, producing all the 
good effects of fumigation with chlorine gas, without 
hazarding any of the pernicious results which might ac- 
company the lattei application. 

Among the peasants of France and Italy there is a 
practice of fumigating the room where the insert.s arc 
kept with some kind of aromatic gum or odoriferous 
^^lant, but these only ser>’e to conceal without correcting 
effluvia which should warn the attendants of the 
necessity for cleanliness, and instead of removing in- 
crease the evil. 

' persons believe that light is injurious to silk- 
wonns ; but, so far from this opinion l)eing correct, the 
opposite lielief would probably be nearer to the trutli. 
In its native state, the insect is of course exposed to 
light, and suffers "no inconvenience on th't account ; and 
it has been observeil by one who gave much attention to 
the subject, that in his establishment, an the side on 
jirhich the sun shone directly on the hurdles, »he silk- 
worms were hiore nunjerous and stronger than in those 
places where the edge of the wicker hurdle formed a 
shade.” The obscurity wherein the apartments are usu- 
ally kept has » very pernicious influence on the air : 
the food of the worms emits in light oxygen, or viral 
air, while in d>rkncss it exhales carbonic acid gas, unfit 
for respiration. This well-known fact occurs idike witli 
all leaves similarly circumstanced.* To tlic bad efl'ects 
thus arisinj; from the exclusion of the sun's rays, another 
evil added by the nature of the artificial lights em- 
ployed King such as t'tiU furtlier to vitiate tlje air. 

An almost incredible quantity of fluid is constantly 
disengaged by evaporation from the bodies of the insects ; 
and if means be not taken to disperse this as it is pro- 
duced. another cause of unwholesomeness in the air arises. 

* Note^B D 
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Noticing this, count Dandolo observes, This series of 
causes of the deterioration of the air which the wonns 
must inliale may be termed a continued ‘conspiracy 
against their health and life ; and their resisting it, an^ 
living through it, shows them to have great strength of 
constitution.” • 

Before this nobleman so zealously undertook the work 
of reform, the poor silkworms had to jjtruggle through 
a miserable existence, until, their numbers thinned by 
death, and ttieir frames weakened by disease, they feebly 
began to spin tliat thread which would have bc«n pro- 
duced superior in quality and much greater in quantity 
had they been more judiciously tended.* By his me- 
thodical arrangements, the accidcntltof seasons and ex- 
ternal temperature are no longer formidable. In 1814?, 
a year peculiarly unfavourable for rearing these 
and which proved extensively fatal an other establish- 
ments, he continued his aoperations with the same un- 
varied regularity, and, with perhaps increased precautions, 
was ultimately re^rded by thejusual suoaess. 

In noticing the system already mentiqped of distri- 
buting silkworms amottg the dw'cllings of th^peasantry, 
count Dandolo gives the following distressing pictui^ : 
— in general the rooms ^propriated to rearing silk- 
worms among the tenants, fanners, and foramon Culti- 
vators, have the appearance of catacdmbb; I say in general, 
for there are some few who, although they may not have 
all tlie requisites for "rearing worms in perfection, yet 
have care suJBScient to pres^vc them fr6m my very se- 
vere diseasA ♦ 

“ I have found, on entering the rooms in which 
insects were reaie^ that tlfey Vere»damp, ill lighted by 
lamps fed with rancid oil ; the aii^ corrupt and stagmut 
to a degree tliat impeded respiraticsi; ^sagreeable ^uvia 
disguised withVomatics J the wickerk* too close together, 
covered with fermenting litter upon which the silkwonus 
were pining. The air was never renewed except by the 
breaches whish time had worn in the doors and windows; 
and what made this more sad and deplorable waF th<^ 
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knowledge that the pewns who attended te Ihte in* 
aeclto^however healthy they nnght hare keen when 
entegped upon the employment^ Ic^t their healthy their 
^oea bec^e hoUow, 'their hues pallid^ and they had 
the appearance of valetudinarians^ as if iaailtng ftom 
very tombs^ mr rei^veiing from some 
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. CHAP. VIL 

AfTEJn>T«- TO StBSTlTtrTG OTH^ *rOO]> FOR MUI,. 

BERRY IiRAV^ IN' REARINO 8Il<llV0Bin. 

• 

fiOCTOl^ BFI tARDl's EXF)PB.lM«irT. — LkTTnCE tBAVES. — CDU» 

paeative I^eoduce of worms pro ikith these vANB with 
MUL nCEllY 1 eaves. — MU» RUOJj^s’s rarPRlMEETS. — X.STTOf!E 
TEiXFb bUCC£8SFni.L|r U|»HA^|k A HOT>HOU$P. — MAS* Wlt- 
IlAMb'b SEPFK»irHTHR--^KATyAAj:. ANTIPATHY OF SILE WORMS* 

— £FAV7S OF SCOAEOMBHA. AE( ENT ATl9i;;KfT TO AEA A SILK- 

MORMS XN ENOLANO. — AAAEIK>KEl) F(^ WAXT OF SUf FICIENT 
AND APPAOPAXA^E FOOD. 

It must always jse a subject of aniious attention N^th 
the rearer of, silkworms ^so to time the hatching of his 
eggs as to cause the coming forth of the livinc insects at 
the season when'the^mulbcHry tree first Cjjjinesinto leaf. 

By the aid of/Urfiilqial meaifs^ and mth methodical 
arrangements, thii'v^uld appear ^ t^ Jhe h sunple 
afikir ; and yet So great have the difficulties been in prac- 
tice, that various expedients l^va/roiqi time to.tlme been 
proposed anijl attempted for eomS&t^ig • 

Great; industry has bl«n employull .to seek out some 
snbst^tute for the natural footl of the worm, which ^ould 
be rattdily 5>rocu|^able^ at all seasons, ahd fn sufficient 
abundance to reader fhe cultivator ini^pecfient of the 
chances wlych attend the bidding of the mulberry tree* 
Dr. Lodovico Kellardi, a learned and in^^ious botanist 
of Turin, after making numejwus ejiperiments, and fail- 
ing to discover any eligible sulbstatpte for the mulbcfry^ 
at length proposed a method of feeding such silkwonna 
as should be |ireiSaturel;y hatch^, aipon leaves of the 
preceding season carefully dried and prepared for the 
purpose. The trials made by the doctor ^were accom-* 
panied by all the success he could desire. 

The leaves which had been gathered in fine weather 
toward* the cl^ of the preceding autumn, and beforf 
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any injury from frost could have been experienced^ were 
first sprea4 on cloths and dried in the sun^ and then re« 
duccd to powder ; this was preserved through the winter 
^ a perfectly dry place. Before giving it as food to his 
newly hatched brood, the powder was dightly moistened 
with water, and a* thin layer of it being placed around 
*the insects, they immediately and with avidity began to 
feed, preferring it to every substitute which was offered, 
and thriving upon it satisfactorily. 

A^ile the hope still remained of naturalising the silk- 
worm in England, the moans of |)rocuring a sufficient 
supply of appropriate food was considered as one of the 
* greatest obstacles to its success ; anil the attention of sucli 
persons as interested themselves in the pursuit was con- 
sequently engaged, in ascertaining by experiment whetlier 
other ler^'cs than fiiose furnished by the mulberry tree 
might not be favourably substituted. 

Among others, the llev. Mf. Swayne exhibited much 
anxiety for the success of tliis object, with the praise- 
w-orthy desire of providing profilal4*3 empJoymoni for 
such of the poorer classes as might be too feeble for 
manual labour, most of the iluties required in atteiuUnce 
upon the silkworm being *Bhch as can easily be fulfilled 
by women, cl|iiUireii^ flfnd aged persons. 

'Fliis gentleman' made ^ariol^S trials as to the relative 
merits of different kinds of nourishment. For this pur- 
pose be plated lequal numbers of newly hatched worms 
in three diflgrenj boxes, which he numbered 1, 2, and 3. 
The contents of 'iumber 1. he fed entirely with leaves of 
the wl)ite mulberry, tlie insects in tmmlwjr 2. vrere nou- 
rished with those of the black mulberry; and the worms 
in number.'!, wx're tprniahed with lettuce leaves until 
Aeii first age w’^as passed, and thereafter with the black 
mulberry leaf. Tbv'sc fast worips werii of^^ paler colour, 
and grew more rapidly than the others. The result, 
however, se(?ms to prove that, although lettuce leaves 
may yield bodily nourishment to the insect, they contri- 
bute little towards the secretion of that ]>eeuliar matter 
Vhich constitutes its value. When the spinning had 
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been completed, twelve of the iftnest cocoons were chosen 
from each of the thrpe divisions^ and were &und*to be 
of the following weights : — 

Cocoons of No. 1- weighed 7 dwts. 2 grains. 

Ditto - No. 2. •.6^3 

Ditto - No. 3. - () - 0 

Neither of these results was very encouraging to the culti- 
vator, but tile experiment clearly evinced the superiority 
of the white mulberry over the other kinds of nourish- 
ment. 

Many communications upon this subject are to be 
found in the volumes recording the Transactions of the 
Society for the Encouragement of Arts, &c. A letter 
from Miss Rhodes relates, that in the summer of 
1735, she subsisted several thousand worm* entirely* 
on lettuce leaves during three weeks, and that for the 
remaining sliort term of*their lives she afforded them 
their natural food. At the end of a month from their 
first hatching they began to spin, and eleven ounces of 
silk were procured from four tliousand cocoas. After 
repeated trials, this lady had become convinced that silk- 
worms could not safely lie fed on lettuce leaves for a 
longw- period than three weeks; as on jejsistmg farther 
in their use, the greater part of the worms tlied without 
forming their cocoons. Some, indeed, possessed suffi- 
cient vigour to spin and to produce ptrfeft and well- 
formed balls, even when lettuce leaves liad constituted 
their only/ood^ Reasoning from this ^ict,^Iiss Rhodt's 
was brought to suspect Uiat the premattire mortality of 
luT brotwl was not altogether occasioned by the unwlx)le- 
f?ome nature of the aliment cm wjucb they had fed, but 
might be owing to some extraneous circumstance ;*aud 
further obstT)^tion Jed J^cr to the conclusion that it w^as 
the coldness of the lettuce leaves rather than any inhe- 
icnt property which made them detrimental. This lady 
having thence suggested that if the worms were kept in 
a higher temperature, they might be successfully sup- 
ported through their lives on lettuce leaves, general Moj^ 
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daunt caused a consiilerable numlier to be hatched and 
reared in .his hot-house. These were fed entirely on 
lettuce leaves ; they throve and went through all their 
^nutations as satisfactorily as if fed with their natural 
nourislimcnt ; scarcely any among them died, and the 
number and quality of the cocoons that were gatliered 
proved the entire success of the ex])eriment. If a soli- 
tary trial be sufficient to establish a fact, this must cer- 
tair.ly be satisfactory to those t\ho consider it desirable to 
naturalise silkworms in this country, where owing to the 
inequality of seasons the appearance of mulberry leaves 
must always be uncertain in regard to time. Lettuce 
leaves have an advantage over other vegetables which 
have been offered as substitutes for the mulberry, that 
^they may be gathered in wet weather without themselves 
* Deilig wetted, as a lettuce, once cabbaged, resists tlie en- 
trance of all moisture within; and the Iieart being always 
perfectly dry, ensures nourishlnent to the worm, fiLc 
from that moisture which is always found to affect it 
injuriously. 

iMrs. 'Williams, an earlier coriespondent of the so- 
ciety whose “ 'rransactions'* have heem quotwl, gives a 
very minute and copious account of the various trials 
which S'lic made of vegetable substances as substitutes 
for mulberry 'leaves. Having hatched her brood in 
severely cold weather, when even lettuces were not easily 
procurable. 'she "offered lo her worms the icmler j)arts of 
blackberry leaves, and relates that the worms ate them 
grecdil) . SJie m \t presented to tliem ytuing leaves of the 
elm, and rejiorls tl.at equal success attended this trial ; 
encouraged by these facLv^he then succeeded in causing 
the insects to feed on the i<iiaves and flowers of the sweet 
<;pwsiii) and priimose. ‘ Jlut meanwhile the mulberry had 
put lorth its leaves^ anil having procured some of these 
for her brood, it was thenceforth vain to oftcr them 
any other kinds of food : all were rejected ; and another 
proof was aflurded, that the mulberry tree, which no 
other insect will attack, is ahmc ada])ted to 'the natural 
iJesircs of the silkworm. Airs. AViDiams records one 
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peculiarity which discovered itself throughout her inves- 
tigation ; by no means could the worms be .brought to 
touch any flower of roseate hue. Pinks, roses, sweet- 
williams, polyanthuses, were each in turn offered by th* 
persevering lady, and were all rejected without hesi- 
tation. It is projier to remark, that these experiments of 
Mrs. M^illiams are not confirmed by those of any other 
person, but, on the contrary, that Miss llhodes was un- 
successful ifi every endeavour to repeat them, and suc- 
ceeded only in reconciling her silkworms to the use of 
lettuce and spinach. 

Atleni])ts to discover a substitute for the mulberry arc 
not entirely abandoned even at the jircsent time. It is 
recorded in the Bulletin ITiiiversel, for 1829, that ma- 
demoiselle Coge of Kpinal has used with success the 
leaves of the scorzoncra (viper-grass) for the nourishment, 
of silkworms. The silk^irodiieed by wohns fed on this 
leaf is represented to be in no rrsj>ect inferior to that 
from worms kept on the natural food. ^ 

Notwitbstaiidid}!:, hovever, •this hist announcement, 
and the partial success so frecjuently rocorde*! as attend- 
ing the substitiflion of the lettuce, all^practical cultivaXors 
of siljc continue to be convinced that it woiild.be unpro- < 
titable to feed their worms on any their natural 

nourishment ; and the most intelligent writers on the 
subject approve the practice of destroyinjj, as useless, 
any worms, which through ill management may be 
hatclied before the mulberry tree ha%pu^ forth leaves 
sufficient fiar t^eir su]»port. 

Kecent' attemjits wliich have >x.*en made to rear .silk- 
worms in Kngland do not o^i»r nyieh oncouragemeftt to 
the pursuit, excejit as inattcr*of jwnuseinent. Some j>airs 
of silk stockings of good quality are to be seen in the 
gallery of Tlie Niitiomd RepositorJ',” woven from silk 
of home production. The worms which spun this were 
reared by Mrs. Allen of ^Vandsworth, tlie jicsult of whose 
careful observations on this subject has been obtained. 

The difficulty of jirocuring a siifficieiit and continuous 
supply of projier food was the reason why this lady wSs 
M 3 
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obliged to relinquish a pursuit in vrhich she had taken 
much pleasure for four successive years. 

Mrs. Allen’s testimony strongly corroborates the ne- 
cessity of extreme cleanliness in preserving the licalth of 
the worms. The most scrupulous attention seems to 
have been paid by her to this particular, as well as to the 
dryness of the leaves, and tlie temperature of the apart- 
ment wheiein the insects were reared and set to spin ; and 
yet a very great mortality was always experiehceil among 
tliem, scarcely more than one in five of the worms that 
were hatched coming to maturity and forming tlieir 
cocoons. Of these it required 1000 to furnish an ounce 
of reeled silk, the floss being equal to a quarter of an 
ounce more. The cocoons were gathered in eight days 
from their commencement, and in eight da)s more were 
wound offi No necessity hence arose for destroying the 
vitality of the insects to prevent tlieir piercing the IwJls. 
The chrysalides being placed in bran, in due time be- 
came moths and produced eggs, each female furnishing 
Ixitween 300 and 400. 
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• • 

The useful properties possessed by the produce of the i 
silkworm, and the value which it ha§ Required ^inong 
civilised communities, have, at various times, led inpe- 
iiious men to seek among the works of nature for other 
suhstanees, which, presenting appcarafices* analogous to 
that beautiful filament, might bt* inad^eqi^y conducive 
to humai^ coiy enierice and adornmeAl. 

Some kpecies of s])iders are knowm to possess tlie power 
of not merely forming a wefc, hujt also of spinninj?, for 
the protection of their eggsy a l^g somewhat similar in 
fomi and substance to the cocoqn of the silkworm, 
the commeiM^ement of, the last ctfitury a method was 
discovered in France by Monsieur Bon, of procuring 
silk from these spiders’ bags, and its use^was attein]>ted 
in the manufacture of several articles. The following 
particulars are gathered from a dissertation published at 
the time by M. Bon, and also from papers on the subject 

• M i 
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inserted in the volumes of the Royal Academy for the 
yeard ITlDjind 1711. 

Spidera ane usually classed according to their difference 
oCcolour, whether black, brown, yellow, &c., or some- 
times by the number and arrangement of tlieir eyes : of 
tliese organs some pcl‘?sess no fewer than ten, others eight, 
and others again six. M. Ron has, liowevcr, noticed 
only two kinds of silk spiders, and these he has dis- 
tinguished from each other as having either long or short 
legvS, the last variety producing the finest qu^y of raw 
silk. According to this ingenious observei'J'Hhe silk 
formed hy these insects is equally beautiful, strong, and 
glossy with that formed hy tlie boinb^x. The spider 
spins minute fibres from tine papilhe, or small ni}>plcs, 
jdaced in the hinder part of its body. ^J’hese j)apilJaj 
seTTe the efiice of so many wire-drawing irons, to form 
and mould a viscous liquor, which after being drawn 
through them dries on exposure to the air, and forms 
the silk. 

The eele])rate(i mituralLt IVI. Reaumur, who likewise 
bestowed considerable attention on these insects, dis- 
covered that each of their papillai consist.^ of a number 
of smaller ones, so minute as not to be discernible, and 
only made evident by the effects jwoduceil. If the body 
of the spider he pressed between tlie 'fingers, the li(juor 
from which the threads are formed flows into the ]>aj»illa;, 
by applying me linger against which, distinct threads 
may then be drawMi out through the several perforations 
of each jiapilla. T^ne-se threads are too fine to be counted 
with any accuracy, but it is inident that very many are 
sent forth fioin each of the larger ])a]iilla\ 'J'his fact 
tends' to exjilain the jiower possessed by tlie spider of 
producing threads having different degrees of tenuity. 
By applying more or fewer of these papillae, against the 
place whence it begins its web, the spider joins into one 
thread the almost imperceptible individual filaments 
which it draws from its body ; the size of thjis lliread 
being dependent on the number of nijiples employed, 
anti regulated by that instinct which teaches the creature 
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to make choice of the degree of exility most appro];)ri£^te 
to tlie work wherein it is aliout to ciigagei |^M, Bon 
was able to distinguish fifteen or twenty fibres ika single 
thread, while Reaumur relates that he has often counttft 
as many as seventy or eighty fibres^ through a micro- 
scope, and perceived that there were yet infinitely more 
than he could reckon ; so that he believed himself to be 
far within the limit of truth in computing that the tip 
of each of “the five papillip furnished 1000 separate 
fibres : thi|||j supposing that one slender filament of a 
spider's weh is made up of 5000 fibres ! * 

The threads produced by spiders arc of two kinds. 
I'he first, which serves only to form the web which the 
insect sjjreads to entrap its prey, is very fragile ; while 
the second, wdiich is used to enclose the eggs of the fe- 
male. is much stronger, thus affording to theA shelter 
from cold, and jiroteclipn from other insects which 
miglit otherwise destroy ilicra. The threads are, in this 
operation, wound very loosely round the^'ggs, in a shape 
resembling that of the cocoon Jf the silkworm, after it 
Jias been prepared and loosened for the distaff. AVhcii 
first formed, thT* colour of these spjders' hags is gi^y, 
hut, exposure to the air, they soon acquire. a blackish 
liue. Other spider hags might probablir lie found of 
other eolours, and affording silk of ‘better quality, hut 
llieir scarcity would lendei^ any experiment with them 
difficult of accomplishment ; for whicli* reason M. Bon 
confined his attention to the hags of tli%coi|imon sort of 
the sliort-kgpfml J^hid. 

I'hese always form their bags in some place sheltered 
from the wind 'and rain, sui'lf as jthe hollow trunks of 
tr^'es, the corners of window’s oi vaults, or uftdej'the 
eaves of houses. A quantity of these bags was collect^ 
by M. lion, ^rom which a new kiiifTof silk was made, 
said to be in no respect inferior to the silk of the bom- 
byx. It took readily all kinds of dyes, ami might have 
been wrouglit into any description of silken fabric. M.Bon 
had stockings and gloves made from it, some of which 


* Note C C 
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he prfsented to the Royal Academy of Paris, and others 
he transmitted to the Royal Society of London. 

This silk was prepared in the following manner 
TiVelve or thirteen ounces of the bags were beaten with 
tlie hand, or by a stick, until they were entirely freed 
from dust. They were next washed in warm water, 
which was contipually changed, until it no longer became 
clouded or discoloured by the bags under process. After 
this they were steeped in a large quantity of water 
wherein soap, saltpetre, and gum-arabic had been dis- 
solved. The whole was then set to boil over a gentle 
fire during three hciurs, after which the bags were rinsed 
in clear warm water to discharge the soap. They were 
finally set out to dry, during some days })rcvious to the 
operation of carding, which w as then performed with 
cards differing from those usually employed with silk in 
being much fintT. Ry these means silk of a j>eculiar 
ash colour was obtained, which w'as spun without diffi- 
culty. AI. Bon ‘'ffimied that the thread^was both stronger 
and finer than common silk, and that therefore fabrics 
similar to tl^jse made with the latter material might be 
manufactured from ♦his, there being no reason for doubt- 
ing that it w'ould stand any trial.s of the loom, after hav- 
ing undergone 'ihose of the stocking frame. 

The only obstacle, therefore, which appeared to pre- 
vent the establislyng of any considerable manufacture from 
these spider hags was tlic difficulty of obtaining them in 
sufficient abundaLice. M. Bon fancied that this objec- 
tion could soon ^ overcome, and that tbs art of domes- 
ticating and rearing spiders, as practised with silkworms, 
was to be attained. Carrfed away by the enthusiasm of 
one who, having madt a tfiscovery, pursues it with ar- 
ddur undismayed by difficulties, he met every objection 
by comparisons, wiiich perhaps were no! wholly and 
strictly founded on fact. Contrasted with the spider, 
and to favour his arguments, the silkworm in liis hands 
made a very despicable figure. He affirmed that the 
female spider produces 6*00 or 700 eggs ; while of the 
100, to which number he limited the silkworm, not 
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more than one half were reared to produce balls. , That 
the spiders hatched fipontaneously, without any care, in 
the months of August and September ; that the old spi- 
ders dying soon after they have laid their eggs, tite 
young ones live for ten or twelve montlis witliout food 
and continue in their bags without growing, until the hot 
weather, by putting their viscid juices ii^ motion, induces 
them to come forth, spin, and run about in search of 
food. • 

Mons.Bon flattered himself by this partial comparison, 
that if a method could be found of breeding young 
spiders in apartments, they would furnish a much greater 
quantity of bags than silkworms. Of about 700 or 800 
young spiders which he kept, hardly one died in a year ; 
whereas, according to this gentleman's estimate, of 1 Op 
silkworms not forty lived to form tlteir cocodhs. His 
spider establislinient was^anaged in the following man- 
ner; — having ordered all the short-legged spiders which 
could be collectctl by persons employed Jor the purpose, 
to l)e brought to Ifiin, he encloled them m paper coffins 
and pots ; these were covered wnth papcr% which, as 
well as the coffflis, were pricked ovej their surface with 
pin jjolcs to admit air to the prisoners. The insects < 
were duly fed with flies, and after sgnjc time U was 
found on inspection that the greater, part of them had 
formed their bags. This, advocate for the rearing of i 
spiders contended that spiders' bags affordeil much more 
bilk in proportion to their weight than ^o^ of the silk- 
worm ; in sroo^of which he observed, that thirteen ounces 
yield ncany four ounces of pure silk, two'ouRces of which 
were sufficient to make a par of stockings ; whereas 
stockings made of common* silk^ were said by hipi to 
weigh seven or eight ounces. , • 

Some persons had imagined that* the spider was ve- 
nomous, and that this evil quality extended to the silk 
wliich it produced. Mons. Bon combated^this prejudice 
by tile assertion, that he had several times been bitten 
by spiders, when no injury had ensued ; and that the 
silk, so far from being pernicious, had been found eflf- 
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caciouji in stanchinc; and healing wounds, its natural 
gluten acting as a kind of balsam. Determined upon 
extracting every possible good from this his favourite 
13lltrsuit, be subjected the spider silk to chemical analysis, 
and obtained from^it a volatile salt, preparing which in 
the same manner used for the gntta’ Aiiglicuntt*, once so 
famous all over Europe, he produced diops which, as he 
believed, ])ossessed greater efficacy than even these : he 
called this preparation Montpelier dro[)s, jfnd recom- 
mended its application in all lethargic diseases. 

The Rojal Academy of Paris having considered the 
subject deserving of in\estigation. appointed M. Reaumur 
to enquire into the merits of this new silki'n material. 
In the course of his examination this naturalist disco- 
vm^l many serious objections, the narration of which 
sIio\^thc inexpediency of M. Ron's projected estab- 
Jishinents. Mons. Reanmur urg<jl that thonatuial fierce- 
ness of spiders rendered them wdiolly unfit to be bred 
and reared tofjL*ther. On distributinf? 4000 or .5000 
into cells, in companies Vf from .50 To 100 or i20(), it 
W'as found tl>at the larger spiders quickly killed and ate 
the^smalJer, so that Jn a .short time the fell.s were depo- 
r pulated, sQarcely more* than one or two being foui^d in 
eac!\ T<% ^lis propensity for mutual tlestruction, 

M. Reaumur ascribes the scarcity of sjnders in compa- 
• rison with the vast numl)er eggs ^\hich they produce. 
Rut if even it Ver<' possible to change their warlike 
nature and bjinp^thest, insects together in peaceful com- 
munity, tliere arc ^;tlicr objections to defy fr^m the at- 
tempt, • * 

M. Reaumur affiriyed, tl^t the silk of the spider is 
inferior to that of tbe sttkworin, both in lustre and 
stt-ength, and that it produced proportionally levs ma- 
terial available to Jwrposes of •manufacture. AH this 
was satisfactorily proved ; although in his reasoning some 
little exagger^i^ion was likewise employed in oppositiem 
to the colouring of M. Ron. The thread of tlic spider's 
web was found capable of sustairjing a weight of only 
two grains without breaking ; and the filament of the 
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bag, ahliough mucli stronger than this, could only sus- 
tain thirty-six grains, while that of the silkworrti will 
support a weight of tw'o dracliins and a halV. Thus 
five*' (four?) threads of the spider/' said M.lleaumyf, 
must be brought together to eipial one thread of the 
silkworm.” Now it is imjwsbihle tl«it tliese shouhi be 
applied so justly over one another as not to leave little 
vacant spaces between them, whence the light will not 
be reflected ; and, consequently, a thread thus com- 
pounded cannot equal in lustre a solid thread. It is 
another great disadvantage of the sj)iders* silk, that it 
cannot be wound oft* the ball like that of the silkworm, but 
must necessarily be carded ; and therefore its evenneSvS, 
which contributes so materially to its lustre, is destroyed. 
That this effect was in reality })ro(luced, is further con- 
firmed by the testimony of M. le Hire, who,^’hen ifie 
stockings of M. Bon were presented to the Iloyal Aca- 
demy, immediately noticed their want of lustre. 

Another objection urged by IM. Reaumur against the 
roaring of spider* was the small quantil^^ as well as de- 
ftcient quality of tlio silk they j)roducc. In making a 
comparison in iJiis respect between tliem and tlie silk- 
w'orin, extreme cases were taken, \hat the conclusion ^ 
miglft be rendered more striking. “ The 'largest co- 
coons,” said this naturalist, weigh four and the smaller 
three grains each ; spiders’ bags do not weigh above one , 
grain each, and, after beinj cleared of •theft* dust, have 
lost two thirds of this weight.” He calculated, there- 
fore, that the wx)rk of twelve spiders only equals that of 
one silkworm ; and that a pound of si>k would require 
for its production 27,048 imjpets. But as tlie bags are 
wholly tlic work of the females, who spin them as a de- 
posit for their eggs, it follows that .5,5,1^96’ spiders hnjpt 
be reared to yield one pound of*sil^: yet even this will 
be obtained from only the best spiders, those large ones 
ordinarily seen in gardens, &c., yielding not more than 
a twelfth part the silk of the others, 'i'hc w'ork of 280 
of these wouhl, therefore, not yield more silk than the 
produce of one industrious silkworm, and af 
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them would furnish only one pound of silk ! This lat- 
ter calculation is however decidedly erroneous in its se- 
veral steps* and appears rather to be a flight of the 
imagination than the result of sober induction. The 
advantages of the culture of silk from tlie silkworm^ when 
compared with its production from spiders, are so pro- 
digious, and at the same time so evident, that to prove 
the futility of R!. Bon's scheme needed not tlie aid of 
exaggeration. 

Human ingenuity has been somewhat more succc‘ss- 
fully exercised in seeking, many feet below the surface 
of the ocean, for slender filaments, the produce of an 
animal in almost a vegetative state of existence. 

The btdongs, like the common <‘dible muscle, 

to the order of the rermeif tpf^tacea. 'i'he animal is a 
livaax, its shell is bivalve, fragile, and furnished with a 
beard ; tlie valves hinge without a tooth. The ]>inna 
does not fasten itself to rocks‘ in the same situation as 
the muscle, but sticks its sharp end into the mud or sand, 
while the rest (f the she]l remains at^liherty to open in 
the water. In common with the muscle, it has the 
power of spinning a viscid matter from its body, in the 
malincr of the spider and caterpillar. Although the 
pinna is vastly larger than the muscle, its shell being 
often found tw'u feet long, the threads which it i)rodiices 
are much more delicate and slender than those of the 
muscle, and sca^'cely inferior in tineiies*- and beauty to 
the single filament of the coinpaiativel) minute silkworm. 
Threads so dl-licatvly thin, as may readily he imagined, 
do not singly poiscss luuch strength; but flie Ifldc jjow’cr 
of c;^ch IS made uj) by the aggregate of the almost in- 
finite number wliich each l^h puts forth to secure itself 
in a fixed situation, and to i)resc*r\c it against the rolling 
of the waves. The^threfads arc, how'ever, similar in their 
nature to those of \he muscle,* ilifieiing only in their 
superior fineness and greater length. These fish have, 
therefore, beefi distinguished by some naturalists, the 
one as the silkworm, the other as the caterpillar of the 
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It was always well known that muscles have the power 
of affixing themselves either to rocks or to the sliells of 
one another, in a very firm manner ; yet theft method of 
effecting this was not understood until explained throush 
the accurate observations of M. Reaumur. He was me 
first naturalist who ascertained that if, by any accident, 
the animals were torn from their hold, they possessed 
the power of substituting other tlireada for those which 
had been broken or injured. He found that if muscles, 
detached from each odier, were placed in any kind of 
vessel and then plunged into the sea, they contrived in 
a very short time to fasten themselves both to tlie sides of 
tlie vessel and to one another’s shells: in this process, the 
cjxtrcinity of each thread seemed to perform the office of 
a hand in seizing upon the body to which it would at- 
tach itself. 

The thr(‘ads issue from the shell at that part where it 
naturally oj)ens, and, in .affixing themselves to any sub- 
stance, form numerous minute cables, by aid of which 
tljc fish steadies ^tself in the water, jl^ach animal is 
furnished ^\ith an organ, whicli it is difficul^fto desig- 
nate ])y any inime, since it performs the* office of so 
many Jiiembers, and is the only indicator of the exist- 
ence tof Aital jiowers in the creature. It is -by turns a 
tongue, an arm, and sometimes a leg. • Its shape re- 
sembles that of a tongue, and it is, therefore, most fre- 
quently ealled by tliat nainet AVhenevcj; tlioilish requires 
to eliange its ])lace, this member serves to drag its body 
forward, together with its cumbrous lnJl)itiJfion : in [ipr- 
foniiing jps jofirney the extremity of tlys organ, which 
may then be called a leg, is fixed to some solid bpdy, 
and l)(‘ing then contracted in’its length, the whole fish 
is necessarily draw’n towards the %pot where it has fixed 
itself ; and by a repetition of these movements, the animal 
arrives at its tlestinatioul* It is not*oftcn that the organ 
is put to this use, as the ))inna is but little addicted to 
locomotion : some naturalists indml affirm that it is 
alw^ays stationary. The use lo wffiieh the tongue is most 
frequently ajiplicd is that of spinning the threads. AJf 
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though this hci4y hi an<J simiJar in form tongue 
through th^ giWter part of its length, it becomes Cylin- 
drical about bfcso or root, whrfre it is much Jnaller 
t^ftu in |Tiy pther part : at this lower tod are feveral 
ligatures of a muscular nature, wliich hold the tongue 
firmly fixed against the middi® of the shell ; four of 
these ^orcls are* very apparent, and serve to move the 
tongue in anjr Erection accordihg to the wants of the 
* Through the entire length of this member there 

runs a slit, which pierces very deeply into its substance, 
so as almost to divide it into two longitudinal sections ; 
this slit performs the office of a canal for the liquor of 
which the threads arc formetl, and serves to mould them 
into their proper form : this canal appears extenially 
like a small crack, being almost covered by the flesh from 
eitlier s^de, %ut iliternally it is much wider, and is sur- 
rounded by circular fibres. The channel thus formed 
extends regiilwrly from the tipao the base of the tongue, 
where it partakes of the form of the member and be- 
comes cylindri'w, forming there a clq^e tube or pipe in 
which tlffe canal terminates. The viscid substance is 
moulded iirthis tul)e into the form of a, cord, similar to 
the** threads produced , from it, but n)uch thicker, and 
from this ‘cord all the minute fibres issue and di$^9ersc. 
The internal sdrtace of the tube in which the larg(‘ cord 
is formed is furmshed w'ith glands for the secretion of 
the peculiar «liquor cniplovcd nn its production, and which 
liquor is always in g:eat abundance in this animal as 
well as in in^sclK 

Reaumur oly.erv'ed, that although th^r wolhinanship, 
when completed, of the land and sea animals, the same, 
the minner of its prOductijln is very different. Spiders, 
qatefpiilars, and the like, form threads of any required 
length, by making the Viscous liquor of which the fila- 
is formed pass through "fine perforations in the 
Organ appointed for this spinning. But the way in which 
muscles form' their thread is very different ; as the»for- 
raer/eserables the work of the wire-drawer, so does the 
latter that of the founder who casts metals in a mould. 



mat Fima. ' SW 

The cmi »f ‘^e o<^ tie idUoel/i9^t^% 

ixing is the mottlcl in vh$lh its ihreil iej ce)j|» esfl^iSes 
te it its detennihet^ieiig^* ^ « * 

lleaumtirlesniedtheiiei^^ thee:ii|8ole]^ifofiei% 
thtt operation of spuming hf tctua% pladitg ime^ 
th&e fish under hiS conatant' inipeo^ODt. BEelti^ diem 
in hiB aftartment in a vessel BBed with Sea WaSMf^ and 
distinctly saw them t^Kii their sheOa add 'put ^(Mlh ^ 
tongue They extended and contracted this ori^ 
bcveral times, obtruding it in evmry dixCcdo% as if 
seeking the Attest place wheteon to flx their fhreads. 
After tliese trials had been often repeated^ die fdmgtte 
of one was observed to remain for some thipcon the spot 
chosen^ and being then drawn bade with gtreat ^^edekness, 
a thread wtw veTy easily discerned, fastened to ^ pkce: 
this operation was repeated, unti all thd breads were 
m suihcient number, one Abre being each 

movement of the toiigue.s ^ 

«The old tlueads were found to differ matenaJly from 
those newly spun,^the latter be^g White#, more glossy, 
and more transparent than the former, and it vAs thence 
discovered tlut It was not the office of the tongue to 
transfer tbt old* tli reads one by <me* to the new spots 
wliei§ they wtre Axed, which course M. Reaumur had 
thought was pursued The old thread‘fonce severed 
from the spot to winch tliey had been originally Axed 
were seen to lie useless, and that evfcrY*Ab]?fe employed 
by the Ash to secure itself in a new position was pro- 
duced at the timt it was rcquiied, anft, iH short, that 
natuie lia^ epdowed some Ash, as welU as many land 
insects, w|tli the power bf spinning threads, as tl^eir 
natural w aiijis and instincts ^einaiftied. This fact was 
estabhshed incontrovcrtiblyby cuttAig aw ay, as close to*thfs 
body ai> they could be safely separated^ tie old thready 
which were s4ways repUced by otKers m as short a 
space of time as was employed by other muscles not so 
deprived in Axing themselves. * 

"The pinna and its cancer fnend” have on moi^e 

♦ Mem Acad Par 1711 
N 
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than one occasion been made subjects for poetiy. There 
is doubtless, some foundation for the fact of the mutual 
alliance between these aquatic friends which has been 
thpas celebrated; yet some slight colomiVig may have 
been borrowed from the regions of fancy to adorn the 
verse^ and even dib prose history of their attachment 
may be exposed to the same objection. 

These fish arl found on the coasts of Provence and 
Italy^ and in the Indian ocean. The lai^cst and most 
remarkable species inhabits the Mediterranean sea. 

The scuttle-fish*, a native of the same seas as the 
pinna, is its deadly foe, and would quickly destroy it, if 
it were not fer its faithful ally. In common with all 
the same species, the pinna is witliout the organs of 
sight, and could not, therefore, unassisted, be aware of 
the vicinity of its dangerous enemy. A small animal of 
the crab kind, itself destitute of a covering, but extremely 
quick-sighted, takes refuge in*’ the shell of tlie pinna, 
whose strong calcareous valves afford a shelter to her 
guest, while he makes a return for this p^-otection b) going 
forth in search of prey. At these times the pinna opens 
her^ valves to afford him egress and ingres'! : if the watch- 
ful scuttle-fish now aipproach, the crab returns imme- 
diately with notice of the danger to her hostenss, who, 
timely warned, shuts her door and keeps out the enemy. 
When the crab has, unmolested, succeeded in loading 
itself with jJroviSions, it giveS notice by a gentle noise at 
the opening of the shell, and when admitted, the two 
friends feast together on the fruit of its industry. It 
would appear afi arduous, nay, almost an nnpob>ible task, 
for the defenceless and diminutive crab, not^fiierely to 
elude its enemies and ricturn home, but '^likewise to 
obtain a supply of provender sufficient to satisfy the 
wants of its larger -companion. ^ The following different 
account of the nature of this alliance is much more 
ill agreement with probability : — 

Whenever the pinna ventures to open its shell, at is 


0 * Tint sppciefl ih the Ortopmlia, with pijEtht arms connected at their bot- 
tom* by d membrane it is the Tulypu* oi Fhny 
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immediately exposed to the attacks of various •of the 
smallei* kinds of fish^ which, finding no seristance to 
their first assaults, acquire boldness and venture in. 
The vigilant guard, by a gentle bite, gives notice of tRis 
to his companion, who^ upon this h^t, closes her shell, 
and having thus shut them^ in makes a prey of those 
who had come to prey upon her : whjpn thus supplied 
with food, she never fails to share her booty Wi^ so 
useful an ally. 

W e are told that the sagacious observer Dr. Hassel- 
quist, in his voyage about the middle of the last cen- 
tury to Palestine, which he undertook for objects con- 
necte<l with the study of natural history, beheld this 
curious phenomenon, which, though well known to the 
ancients, had escaped the attention of the modems. 

It is related by Aristotle* that the pinna keepi a guard 
to watch for her, which ^ows to her ntouth, and serves 
as her caterer : this he calls pinnophylax, and describes 
as a little fish with claws like a crab. Pliny observes t, 
that the smallest Species of craB is callea the pinnotores, 
and being from its diminutive size liable t% injury, has 
the prudence to conceal itself in tl\,e shells of oysters. 
In another place he describes the*pinna as of. the genus 
of shell-fish, ^vith the further particular^ Jh&t it is found 
iM muddy waters, always erect, and never without a 
companion, called by some pinnotores, by others pinno- 
phylax ; this being sometimes a small squill, sometimes 
a crab, which remains with tin? pinn% fo^ the sake of 


food. , 

The description of the pinna by the (»reek poet Oppi- 
anus, who flourished in thqcecoqd century, has been 
thus given in English verse:* — • 


I 


** The pinna and the crab tc^cthe{ dwell. 

For mutual succour in one common sJgeU ; 

They Ooth to gam a Svchhood combtm*, 

That takes the prey, when thb has gi^en the sign ; 

From hence thoi rrab, above bis fellowi; famed, 

* By ancient Oreek 6 was Pinnotores named.’* 9 

It is said that the pinna fastens itself so strongly to 
the rocks, that the men who are employed in fisliing it^ 

♦ Hist. Ub. V. c. 15, f Lib. lx. 51. £J& 
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are obliged to use considerable force to break the tuft of 
threads by which it is secured fifteen, twenty, and some- 
times thirty feet below the surface of the sea. 

«(The fishermen at Toulon use an instrument called a 
cramp for this curious pursuit. This is a kind of iron 
fork, whose prongs are each about eight feet in length 
and six inches apart, and placed at right angles to the 
handle, the lengdi of which is regulated by the depth of 
water. The pinncc are seized, separated from the rock, 
and raised to the surface by means of this instrument. 

The threads of the pinna *havc from very ancient 
times been employed in the manufacture of certain fab- 
rics. This material was well known to the ancients, as 
some suppose, under the name of byssus'’*^, and was 
wrought in very early times into gloves and other articles 
of dress^ and ornament. It appears that robes were 
sometimes made of this produce, since we learn from 
Procopius that a robe composed of bysvsus of the pinna 
was pi-esented to the satraps of Armenia by die Roman 
emperor, f ‘ « * 

A writer .of the year 1782 evidently refers to the 
pinuas marina?, when he says, “ The ^meients had a 
manufacture of silk, and which, about forty years ago, 
was revived at^.Tarento and Regio in the kingdoA of 
Naples. It consists of a strong brown silk, belonging 
to some sort of shell, of which they make caps, glo\cs, 
stockings, waistcoats, &c., warmer than tlie woollen 
stuffs, and ^rig^ter than common silk. I have seen 
such kind of silk m shells myself; I think it was of tlie 
pecten kind, but cannot be sure.” J ^ 

Several beautiful manufactures are wrought with theSe 
threads at Palermo, yhej^ are in many places the cliief 
object of the fishery, and the silk is found to be excel- 
lent. The produce «of a consi(]|crable nun^ber of jiinna? 
is required to make only one pair of stockings. Tlie 
delicacy of tl|is singular tliread is such that a pair nf 
stockings made of it can be easily contained in a snuff- 

* NoteDD + PnKopius de Erfif. lib in c 1 

* t The \ oung Oentlcni m and Lady's Philosophy. By Benjamin Martin, 
volhl p. 179. 



CHAP^ Vllt. SILK PBODUOBD BY TBB PINNA. 18l 

box of ordinary size. Some stockings of this qiaterial 
were presented, in, the year 1754, to pope Benedict 
XIV.; and, notwithstanding their extreme fineness, 
were found to protect the legs alike from cold and h9at. 
Stockings and gloves of this production, however thin, 
are too warm for common Wear, but are esteemed useful 
in gouty and rheumatic cases. This^great warmth of 
the byssus, like the similar quality in silk, results pro- 
bably from both being imperfect conductors of heat as 
well as of electricity. 

It is not probable that this material will ever be ob- 
tained in much abundance, or that it will cease to be a 
rarity, except in the places of its production. It is never 
seen in England save in the cabinets of the curious. 

The appearance and general characteristics of the 
produce of the pinna, the spider, and the silkworm, are 
so similar, as to have acquired for tliem one generic name. 
If all their constituenrparts be alike, it forms another 
among the numerous subjects for surprise and admir- 
ation, excited b)» contemplating the wAderful works of 
nature, that the same silky principle can b^ alike elabor- 
ated from the^sh, the fly, and the^ mulberry leaf. \ 

♦ Note EL ^ 
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ON THE MANUFACTURE OP SILK. 


CHAP. I. 

REEUNO. 

AllRANGEMFNT OF FILATUIIF. SEPARATION OF HirFEREN'T 

KINDS OF COCOONS. DESCRIPTION OF REEL. MANNER OF 

RREI.1NO. — CONSTRUCTION AND PROPORTIONS OF RKKL RK- 

GCLATED RY LAW IN PIEDMONT. PRECAUTIONS. SIZE OF 

TIf READS. REGULATION OF TEAIPEHATURi:. WASTE SILK. 

OFANTITY REELED IN A GIVEN TISIE, MODE OF ASCER- 
TAINING FINENESS OF THRFAD. SPUN SILK. FLEURn. — 

FRENCH INFERIOR TO ITALIANS IN THE ART OP HFFLING. — 
KKGULATJON8 AND KESTRimONS IN PIEDMONT. — THKIK OP- 
PRESSIVENESS AND IMPOLIC'% 

In countries ‘'where silk is produced, the ^^dnding of co- 
cooifs is generally pursvi^d as a business distinct from 
‘ that of rearing the worms ; and the silken balls bcc.,me 
an article of traHe so soon as the insect within has been 
deprived of ^vitality by some one of the means already 
described. Sometimes, indeed, this process also is left 
to be performed by the purchaser. 

The buildir.g resigned for a filature should lie lofty ; 
open on one side and accessible to the ra}s of the sun, 
while it is walled on the other side as a slielter from 
cold winds. A free p«ssage^ should be afforded to the 
steam arising from the 'boilers, which vessels should be 
disposed in rows on either side of the building ; by which 
arrangement the supeHntendant can readily overlook the 
whole number. 

Before the l:ocoons can be reeled, it is necessary to 
separate them from their outward floss. This is very 
expeditiously done by opening the floss at one end, and 
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protruding the cocoon, or hard, compact ball, which Sa 
to he reeled. . , • 

Although previously to selling his cocoons the vender 
is by law obliged to separate the soufflons and perfori^ 
cocoons from the others, there wiD yet always remain 
some of these, which, added to th^.dupions and cho- 
quettes, amount to about ten per cent, of the whole 
number. It is of ^eat consequence \hat the cocoons 
should at this time be caretully classed, according to their 
qualities, as each separate class requires a different treat- 
ment in reeling, l>oth as regards tlie heat applied and 
the rapidity of winding. 

Good cocoons, white as well ks yellow, are the easiest 
wound. Cocaions call for the greatest care and skill : 
they require to be placetl in cooler water than the others, 
and then, in the hands of an expert winder^ as good 
silk may be produced from them as from the rest. Ex- 
perienced reelers must likewise be employed for dupions 
and choquettes, which both require the application of 
hotter water than good cocoons. • 

In Piedmont, where silk of the best quality is pro- 
duced, the process of reeling has long been conducted by 
the employment of a machine %in5ilar to the drawing^ 
here given. 


Ftg. 7 * 



* A is a copper boiler about 18 inch^ long, and six 
inches deep, set in brickwork, so as to admit of a char- 
coal fire being made beneath it : if other fuel be used, 
a small flue or chimney must be added to carry a^ay 
* N 4 
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#j| 8nD03^.**' S B is a stout wooden frame whereon the 
aevetuk woi^g parts of the reel are supported. D re- 
praeallK the r^ on wh^ch the silk is to be« wound ; a 
iid&elilkfer which directs the position of the threads in 
their passage to the reel ; 6 c is the wheel-work which 
gi^es*^ motion to this layer. The reel D is merely a 
wooden spindle^ tunled by a crank et one end^ 

and having four" arras m^tised al^cawi end within the 
firame. Iwese arms supporti;he four battens or rails on 
which the silk is wound. The rails, which are parallel 
to the axis,*are placed at such a distance fi;om it, that 
they may produce a skein of proper size by the winding 
of ftie silk upon them. * They are usually so disposed as 
to pass through the space of one yard at each revolution* 
One of each of the two sets of arms is made with hinges 
to fold ir the middle of its length, inwder that the rail 
which these two anns support may fall in or approach 
the Centre as occasion may reqi£re : this, by diminishing 
the size of the reel, allows the skeins of silk to be readily 
slipped off when the winding is compLted. ^ 

At the end opposite to the handle of the wooden 
spindle, and within the frame B, there is placed a wheel 
with twenty-two teeth/- giving motion to another wheel 
r, which has about double that number of teeth, anH is 
fixed on the eSd of the inclined axis cb; this, at the 
opposite end, has a wheel b of twenty-two teeth, which 
gives motioif to* a horizontil cog-wheel of thirty-five 
teeth. This last wheel turns upon a fixed pivot in the 
frame, and hJS, ^ifar to its periphery or outer rim, a pin, 
to which the wooden rail or layer a is a^tacbikl. The 
opposite end of this rail pViys in a mortise or opening 
made iu the frame B.* Th4 layer is furnished at equal 
distances from the frame with two wire Joops or eyes, 
through which the silk thVeads are passed in ^ng wound. 
Now, if motion be given to the liorizontal ^-wheel by 
means of the other wheels and* inclined axis, when 
the handle o^ the reel is turned, it is evident that 
this will cause the layer likewise to move tq and fro, 
directing the threads which pass through its wire eyes 
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alternately to the ri^t and left^ ihreugb a iia^' eoiil 
to the diameter of the horiaontid cog-wheel to Widch it 
is attached.^ ' * 

The iron bar e, whidi k fiiM otct ,the tentre^l^ 
boiler^ is pierced with two holes, "through Whit^i ^ 
threads arc led in their passage froni^the boiler 

Kver- ^ ‘ • 

If 'the thread K 'e|ich coco^ were reeled separdteily^ 
it would, from its extreme tenuity, be who||{f udfit for 
the purpose of manufacture : several thij^ads are there* 
fore reeled together, 'l^'he cocoons which are to be wound 
being put ihto the hot water contain^ in the boiler A, 
the gummy matter which they possess is softened, so 
that the unwinding of their tlireads is facilitated, and at 
the same time the fibres, which are brought together in 
the feeling, adhere;, and form one strong and^smooth 
thread. 

In the process of reeling, as often as the tliread of 
any single cocoon breaks, or comes to an end, its place 
is supplied by anq^her ; so thal^thc sam^number is con- 
tinually kept up, and a thread of the same substance may 
he continued to^any length. The single filafhents which 
are thus from time to time add^d*are not joined •by 
tyiiijipk hut are simply laid on the compound thread to 
which they ^ill adlierc by their gum, aiTd*the ends being 
extremely fine do not occasion any perceptible uneven- 
ness in the spot whereon tliey are laid. • • 

It is of considerable importance that the water wberain 
die cocoons are put should be eitlier ^ahi Water, or that 
which is ^taifled from ponds or slow riuining streams. 
That denominated hard water, which is supplied, by 
springs and from wells, usmmy contains a large propor- 
tion of eartliy salts, and will notf sufficiency softei# the 
gum, so that the threads would be liable to continuA 
fracture. • • ** 

^ Fire being applied in the furnace, the water in the 
boiler A is brought nearly to the point of boiling. The 
exact degrees of heat to which the water should be raised 
do not appear to be particularly defined, but are asce%> 
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tained only by the effects produced^ and are regulated 
accosding to the experience of the reeler. If the silk 
comes off ih knobs or lumps^ which are not fully extended^ 
it shows that the water is too hot: it must be immediately 
S>oled^ and the fire abated. If, on the contrary, tfie silk 
is with difficulty* drawn from the cocoons, which is 
known by their often bounding from the boiler, the 
water is then <evidently not hot enough sufficiently to 
soften the gum, and the fire must be incre^ed. 

Two or three handsful of cocoons are tlirown into the 
boiler, wherein they are submerged during some minutes 
to soften tlieir viscidity. The reeler then takes her seat 
at the side, and gently presses the cocoons with a brush 
of about six inches long, made of the finest twigs, or 
tops of heath bound together, and cut off evenly at 
their ends. By this operation the loose threads of the 
balls aiiherc to the brush, and are drawm out by its 
means, when the reeler ilisengtges them, and draws their 
ends through her fingers to clear tliem from any loose 
fiossy silk, ^bese preliminary stqps are c<^Iled the 
battue. The ends of four or more of the threwls thus 
cleared — their nuralxir of course regulating the fineness 
of the silk intended tp be wound — are passed through 
each of the holes in the iron bar e. After this, Ia'o of 
these compom^d threads, consisting of four or more 
threads each, are* twisted twenty or more times round 
each other, in order that thi, filaments may better unite 
together by these mutual crossings, and likewise that 
the whole mi v assume a cylindrical form, as without this 
twisting tlic silt would be wound flat on toe reel. After 
being thus passed through the iron bar e and twisted, 
the tiireads are led throu^ tlie wire eyes of the layer, 
and being thence conducts to the reel are made fast to 
fts rails. A boy or girl is now employed to turn the 
handle of the reel*’ this must T)e perfomfed with a re- 
gular even motion, and somewhat slowly, until it is as- 
certained that all the cocoons yield their threads froely. 
As soon as this is ascertained to be going forwanl satis- 
Ifictorily, a much quicker motion is given to the reel 
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This speed is, however, regulated by the reeler aeeordjug 
to certain indications. If the cocoons should bound 
from the water the motion must be slackened, and if 
knobs or lumps appear, which show that the silk it 
yield^ by tlie cocoon more rapidly than taken up by the 
reel, its rotations must be accelerated. * It is llie province 
of the reeler to observe these signs, and to regulate ac- 
cordingly the heat of the water and the*celerity of the 
winding. , 

The slow traversing motion of the layer prevents the 
threads from lying over each other on the reel, until 
they have made so many revolutions through the air as 
to dry the gum of tlie silk sufficiently to prevent the 
adliering of the threads together. The siaes of the 
wheels and the numbers of their teetli are so regulated, 
tljat after the reel is covered for about the brecalth of 
three inches by the gradual progression of. the layer, half 
a revolutioii of tlie horizontal cog-wheel will have been 
made, and thereafter the layer will necessarily return 
and direct a second course of threads ofer those first 
laid ; and so on, until the entire length of silk proper to 
form the skein li^s been wound. 

The machine winds two skeins a\ the same time, 
which^t is evident cannot by this arrangement in any 
way interfe’-e with each other. 

It is considered essential to the production of good 
silk, that the thread sliall hafe lost part Of itff heat and 
adhesiveness before it touches the bar of the reel. For 
this reason, the Piedmontese reelers ave^oblfged by law 
to allow aAlistJhce of 38 French inchetf between the 
guides a and the centre of the i;pel. The motion of the 
layer is also regulated, and mu(t be ihoved as here shown 
by a cog-wheel, instead of by an endless strap, which* is 
sometimes used in other of the Italian ^states, and which 
if suffered to J^row slack will slip without moving the 
layer ; the threads will consequently not Ije distinctly 
and regularly, and the skein will be gummed together ; 
whereas the regularity of the cog-wheels cannot be inter- 
rupted. When the skeins are finished, the reel is 
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reny)ved from its frame^ and after being set to dry they 
are taken •ofiP by folding the arms provided with hinges. 
Each skein is at this time generally tied round in two 
places with some of the refuse silk, and it should also 
be slighdy gummed in one part, but not so much as to 
occasion its adliering together strongly ; a sufficient 
quantity caus^ the skein to preserve its regularity; too 
much gum would occasion the thread to break in the 
throwing mill. The silk is then doubled^into a hank, 
and is considered ready for use or sale. 

Although tlie process of reeling is apparently very 
simple, yet some attention and skill are required for the 
production of an even thread. The reeler must not wait 
until the thread of a cocoon is entirely exhausted before 
she puts on another, because as they approach their ter- 
minafkm the filaments become much finer. It is necessary 
to attend to this circumstanc^ as well as to the breaking 
of the threads, that the requiSte degree of substance may 
be preserved throughout. This gradually dccrcitaing 
thickness of t!ie fibres ife in such a pibportion, that where 
half woun(][ cocoons, previously broken, aie again added, 
t}vo such are com^dered equal to one Kiat has not been 
used. Thus the unfon of three new and two half wound 
threads are c^qal to silk of four cocoons. 

The balls must not be wound off to the last, because 
when they approach their germination, the husk of the 
worm, or bairr^, is carried forward with the thread and 
makes the ^k Joul. When the silk is nearly wound off, 
the chrysalis wil! drop through, and thf bafi being then ‘ 
too light to cdhtinue in the boiler, will rise to the iron 
bar e, and if not imiperliat|ly removed would, by stopping 
the passage, occasiot^ the breaking of the whole thread. 

• In giving a proper degree of attention to all these parti- 
culars, the reelenjvill find unceasing ocyiupation. She 
must, besides, be always prepared with new ends of co- 
coons to rep^e those which break or come to an end; «nd 
from time to time it is necessary to throw an additional 
supply of cocoons into the boiler for this ol^ect. Even 
*tfais little point requires to be done with judgment; 
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for if any of the cocoons should remain too long in hot 
water, their gum would be dissolved, and the silk wt>uld 
come from them unequally. The balls when in the 
boiler must be frequently pressed under the water, tha(^ 
their whole surfaces may be equally wetted: if this is not 
attended to, the principal part of each*ball would, from 
its buoyancy, remain dry and stubborn, while the portion 
immersed would be too much softened. * 

Silk may pe wound of any size, from one cocoon to 
one hundred ; but it is difficult to unite more than thirty 
in one thread. The art consists in winding an even 
thread ; for as the hlainent of each ball is not of one 
uniform tenuity throughout, the skill of the reeler is 
required so to arrange and bring the threads together, 
that the same thickness may be continuously preserved 
throughout the skein. This perfect equality is ^ dif- 
ficult of attainment, that the degree of substance in the 
silk is never exactly defint'Ji ; and, with the exception of 
a thread of two cocoons, which is so called, silks are not 
distinguished as thase produced from throa, four, or five 
fibres, but are said to be of three to four, four to five, or 
five to six cocooiq$. Coarser skeins arc not eveh so nicely 
defined; but are called from twelve to fifteen, from fifteen 
to twenty cocoons, and so on. 

The reeler must always during the opdrStion of wind- 
ing have at her side a bowl of cold water, wherewith slie 
may from time to time, as octasion arises^ abate the heat 
of the water in the boiler. It is not of more consequence 
to the facility of reeling, than it is to tljfc quality of the 
silk produofed, tfiat the water should be of proper temper- 
ature. If too hot, the thread groves what is technicsdly 
called dead, and is without fiynnesif; and should there 
have been a deficiency of hc^t, the-ends will not be ^ell 
joined, and the silk will be harsh. A thread camiot 
without difficdlty be wodnd when 6nly cold water is 
employed; and the adhesion of the fibres of which it is 
composed is so slight, that the thread breaks'by the appli- 
cation of die smallest force, and the least moisture will 
separate its filaments: those of silk wound from ho^ 
water canpot be separated except by the same agency. 
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When the reeling of the skeins is finished, the boiler 
A must be cleaned; all the chrysalides which have been 
stripped of their covering must be removed, together with 
«ach cocoons as still retain a portion of silk. These latter 
must be thrown into a basket, into which the loose silk 
which is disenga^d in making the hattue is likewise 
placed : these are considered as waste silk, and must be 
carded and spun in order to form threads. The water 
in the boiler must be changed four times ^ day when 
dupions and choquettes are wound. If only good cocoons 
are reeled, twice is considered often enough for its re- 
newal The chrysalides and husks contained in the 
cocoons very speedily make the water foul : it is therefore 
that these frequent changes arc needed; for if the water 
employed be not tolerably clear, it will be in vain to look 
for thc-production of fine glossy silk. 

The weight of silk that can be reeled in any given 
time is governed by the degree of quickness wherewith 
the reeler can add fresh ends for broken or expended 
cocoons. It manes little diflPerence whether twenty cocoons 
are united {o form one thread, or the same number be 
employed to produce four skeins, provided both descrip- 
tions are wound with an equal regard to evenness and 
good quality. There is a degree of dexterity required in 
adding the ends, which can only be acquired by practice; 
and very few reelers are sufficiently expert to give the 
necessary attention to three skeins at the same moment. 

A woman^exgeriepced in the business of reding, with 
the assistance of a girl to turn the wheej anjj attend to 
the fire, can with ease wind off one pound of silk, con- 
sisting of four to five cocoons, of the most perfect quality, 
in one day. Two st^ns are wound upon her reel at the 
same time ; when these are completed, they are set in 
the shade to dry, without being removed ^rom the reel, 
which, for this purpose, can be readily disengaged from 
the frame. Jhese two skeins will occupy the morning's 
labour. In the afternoon a fresh red is employed, and 
two other skeins are wound, which again are set apart 
Gmtil the morning, that they may be dry before removal 
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from the wheel. Where silk of more ordinary quality 
is wounds one person can as easily attend to the reeling 
of four^ six^ or even* more skeins^ placed at the same 
time on a machine of larger dimensions. A coarse^ fo^^ 
and ordinary silk will be the produce, six or eight poun^ 
of which may be obtained by one day's labour of a 
woman and her young attendant. 

When skeins of silk thus completed become articles 
of sale, the fineness of their thread is determined by means' 
less liable to deceive than the unassisted eye of man. 
A reel so constructed, as that the circumference of the 
skein when wound upon it shall be of a certain known 
admeasurement, is made to perform a given number of 
revolutions, usually 400, when the skein is removed and 
accurately weighed. The comparative weights of silk, 
whereby their fineness is denoted, are estimated inv^^ights 
called deniers, twenty of which are equal to sixteen and 
a half grains. 

It is evident that the smaller the tendency of the 
threads to break tjie greater is^die proportion of work 
that can be accomplished by the reeler ; and this forms 
one among thq^inany reasons for choosing sound and^ 
good cocoons. ' 

Tlje breaking of the single filaments arises principally 
from using ill-formed cocoons, and froWthe improper 
regulation of the heat of the water. ‘ The silk of du- 
pions is so interlaced that it perpetually. breaks, render- 
ing these the most troublesome and unprofitable of any 
quality for winding. * 

The whole tiiread is sometimes broken in its passage 
from the cocoons to the reel, through the stopping of .the 
loops in die layer by knobs at^\)efore described, or by the 
reel being turned with a jerking motion. Even in this tksej 
however, the silk does not require to be rejoined by a 
knot, but is sufficiently attached if ttie parts, on being 
brought together, are slightly twisted. 

Eveimess of thread, and the absence of khobs or knots, 
which among manufacturers give to silk the name of 
being foul, are the leading points which determine its 
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Royal COCOOKS, ivhich are those which have been 
q>ierce(l by the breeding moths, are never reeled, bat are 
spun with the soufflon^ and perforated cocoons. ‘These 
are all boiled in water, the boufffons for half an hour ; 
perforated cocoons somewhat longer ; and royal cocoons 
for a full hour. The latter kind are openea while yet 
damp ; the other two descriptions are first dried and 
then beaten to disengage them from their chrysalides, 
which are reduced to a powder. Tljc cocoons thus pre- 
pared are placed on a distaff, and opened by taking each end 
and drawing out (he fibres at ann's teqgdi. The produce 
of these balls, when woi ked, is called' fleuret If after 
boiMng and bcaj;ing the^pcoons are <^ided, the fieuret 
will be more beautiful and of a brighter colour, but of a 
higher pnet, owing to the waste which attends this oper- 
^tien. It is considered a verj tolerable day's work for 
a good spinner to complete one ounce of fieuret. this 
description of < ilk, royal cocoons produce the best, next 
the perforated cocoons, and, lastly, the soufiflons. A very 
inferior kind of silk is also produced by spinning the 
coarse floss and the refiiA of the reeling. 

Although (^hos > cocoons from which the moths have 
been allowed to^escape are always consigiiicd to die bands 
of the spinner instead of the reeler, it would appear from 
the testimony of one who Icok much trouble to ascertain 
the 9 oint, that great part," at least, of these, miglit be 
fdvantageottsly wound. I have,” says the reverend 
Mr. Si^yne, tak^ the pains to unravel the cocoons 
after the insects had left them, and 1 found that the 
thread was not discontinued in any one instance, unless 
when I broke it myself. It was often so much entangled 
^at 1 could not proceed, yet sometimes 1 have wound 
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off nearly the whole coi^n. put in wtiter^ flie silk 
will be immediately ‘i^tan^^ed.*' One year thig geiitle-» 
man bred one hundred worms^ and allowed them all to 
pierce tli^r coepons : he was able (o wind off hftja^of 
these, which weighed exactly one hundjpd grainsr, 
the waste silk for gpinnir^g which remained^^ter the 
reeling weighed thirty-three grains. ^ ^ 

Information obtained from an accurate and very intel- 
ligent observer, leads to the conclusion that the estab- 
lishments for reeling silk in France are much inferior in 
their arrangements to those of Italy. The* principal 
cause assigned for tliis inferiority, is tlie want of some 
general regulations, which in some measure w'ould con- 
trol the mode of conducting the process. It is said 
that the Piedmontese silk owes the reputation it has so 
long enjoyed, and which it continues to sustain, fo regu- 
lations im{)osed by tlie government at an early pferiod 
after the introduction of silk cultivation into that country, 
and which are still very strictly enforced. The ten(^pcy 
of these rcgulatiorils is not only*to obtaiff good silk, but 
to procure also regularity in site, and uniformity in the 
working of tli» inacliines employed^ for reeling. yh(f 
proprietor of a silk filature in Piedmont before he com- | 
raendtv the business of reeling, is oblig^d^to announce to 
a local board of commissioners the member of boilers he 
intends to use, and the thicknc'^s and weight of silk which he 
means to proilucc in the season. A s’lnalfer quantity 
than fi\c hundred i)0Uiuls' weight of si^ is not allowed 
to be reeled in ^ single filature. Ther various establish- 
ments arc 'visited, during the season of* reeling, by the 
members of the com mission^ •and should any persoA be 
found operating upon a greater^ or lesser numbqjr of 
cocoons than he has previously reported, or otherwise Ia 
any way iufripging the Regulations, ,a fine ^ imposed. 
Notliing of tliis kind exists in France ; and in conse- 
quence there is found an infinite variety the size of 
the feel and the thickness of the silk. Some wind off 
their cocoons with cold water, some w'ith hot, and otliera 
again use steam for softening Uie tenacity of tlie ball#. 
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Most cultivators of silk in France reel the cocoons diey 
have produced^ even although tliQsc should not weigh 
more than twenty pounds. In many places the reelers 
arft paid according to the weight of silk wounds and 
without reference to its qdality ; a system which na- 
turally tends to carelessness and impioper haste^ as well 
as to the produ^'tion of only the coarser qualities «of the 
material. In this case, the number of fibres continually 
being wound renders it impossible to supply deficiencies 
with sufficient quickness and regularity; and^ as a necessary 
consequence of this defective process, the silk is wasteful 
and irregular, demanding in all the after-stages of its 
manufacture much additional time, labour, and expense. 

There are exceptions to this faulty manner of con- 
ducting the process of reeling in France, ainl })articularly 
in the department of the CJard ; the produce of some 
filatures in that district lieiiig considered nearly equal to 
llie best of Italy. The silks produced in Ardechc, and 
on the left hank of the Uhone, are coarser, and less 
carefully reeleJ. As ati exception, ^h owe ver^ there is 
produced a superior description of white silk in the up- 
per part of the department of Ardechc, which is pur- 
chased by the lace ifianufacturers of Nonnaudy^ and 
which sells for^^more than 50 j\ per pound : a few years 
hack it commanded as high a piice as 1.50 /. per pound. 

In a letter published in Ox^VrC^curnpur of Lyons on the 
.5th of February* 1 830, and which is understood to ex- 
press the opjnioji of the best informed merchants and 
manufacturers of that city on the quality of Frqpcli grown 
silk, there is mdeh valuable information to he' found on 
the Subject of the sil^ trad^. It is stated in this letter, 
that, with the exception of 'the produce of some filatures 
Vk the department of the Gard, and of one or two others, 
destined toj^e converted into organzine by the proprie- 
tors themselves, and whose interest consequently leads 
them to bestow the requisite degree of care, none of the 
silk of France possesses the desirable regularity of fibre 
which distinguishes the silk of Briance. 

^ Previously to its undergoing the process of throwing. 
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the raw silk of France is submitted to cxaminatk)n and 
selection, in order to class the different descriptions found 
in the same parcel. This is both a tedious and exj^n- 
sivc work, which is wholly unnecessary when employing 
Italian raw silk. • 

The interference of the' Piedmontese government, as 
above mentioned, may, at first view,* appear to have 
been beneficial to the silk trade of that country, and, so 
considered,* might lead to the belief that similar inter- 
meddling would be equally advantageous to France : the 
soundness of this opinion may, however, be doubted. 
The effect of the regulations described is to create a 
monopoly in the hands of large and wealthy proprietors 
at the expense of the poorer cultivators, who are unjustly 
restricted from the conversion of their own produce, and 
are therefore unable to derive all the advantage that 
might attend upon their Jabour. The effect of tliis, and 
of every other kind of oppression, is to destroy die 
springs of industry, and consequently ^o diminish the 
annual produce. 

In France, the small fanner employs, probably, the 
least efficient *i)art of his family, 4n a x>ursuit which 
.somgwhat promotes their worldly advantage,* but which, ^ 
under restrictions similar to those impj^ed by the Sar- 
dinian government, would not offer sufficient inducement 
to command his attention.* Having roareck a few thou- 
sand silkworms, he is not restricted for tlie sale ^ of their 
raw produce to one or two wealthy ^propvietors of fila- 
tures, wl^se interests would lead then^ to combine to- 
gether and depress the price of his produce ; and although, 
for a time, his attempts at ivH:ling»may fall short of the 
perfection of the art, this is thi? lesser evil of the* two, 
and one which, in the nature of things, must diminisL 
The powerM spur of iilterest, which is wanting in the 
other case, is continually inciting him towards proficiency, 
tlia( he may turn his industry to the greatest profit ; and 
the principle appears incontrovertible, that individuals 
will always judge better for themselves on such subjeftta 
than any government can judge for them. 

o 2 
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ART BROUGHT FROM ITAFY. IMFROVtMENTS SINCE MAHK. — 

SINGLES. TRAM. OKGAN2INE. BOILING Ty nibCHARGE 

gum. ITALIAN THROWN SILK. — REASONS FOR ITS SUPERIOR 

QUALITY. — HIGH VROTECTING HUTY ON IMPORTATION. RE- 
DUCTION THtRtOI. IMPROVED QUALITI OI ENGLISH TIIROSV N 

SILK. GRKAT IXTENSION OF THl BUSINESS. IMPROVEMENTS 

IN THROWING AIACIIINFRY NOT ADOPTED ABROAD. LOW 

W.vGES Tin: OCCASION OP THIS. EXPENSE OF ORGANZINIKG. 

WASTE IN THL PROCESS. 

It has been already sliown^ that the English throwsters 
were indebted to Italy for the*r knowledge of a most 
material part of the art of preparing raw silk for the 
weaver, and thp* the mills first erected for this purpose 
by Messrs. Lombe at Derby in the year 1718 were 
copied from machinery then useil in l^iedinoiit. The 
English reader, who h>s been accustomei to watch with 
admiration and jiride the progress of ingenuity among 
his countrymei**', 'will not lie suqirised to learn, that llie 
throwing mills then erected, altliough justly, at that 
time, the objects of admiration, are now rendered obso- 
lete by improvements subsequently made. On the 
other hand, in -the country whence our enterprising 
countryman firsc drew his plans, tlie same arr;3,ngement8 
are xontinued to the present day, without improvement 
or alteration of any kind. ^ Even in France, where the 
^Ik manufacture has mng been one of the staples of 
the country, and where ' there is no deficiency of either 
ingenuity or enteriirise, no impfoved maclanery had, up 
to a very recent period, been erected for the ])repara- 
don of organ^Kine, although it forms one of the most 
important materials used t& the production of most of 
their fabrics, and is one of indispensable necessity in 
some branches of the manufacture. It is believed tliat. 
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to the present moment, the whole of the organzine used 
in France for the manufacture of their best •fabrics, 
continues to be drawn from the other bide of the Alps. 

Raw silk, before it can be used in weaving, is made 
to take one of three forms, being converted into either 
singles, tram, or organzine. • 

The first, wdiich is the' most simple process, consists 
in merely twisting the raw silk, in oftler to give more 
firmness tp its texture ; and, in fact, during its progress 
towards the formation of the two other preparations, raw 
silk must pass through the intermediate state of singles. 

Tram is formed by twisting together, not very closely, 
two or more threads of raw silk, and this description 
most commonly forms the weft or shoot of manufac- 
tured goods. 

The formation of organzine, which is princijjglly used 
in the warp, that is, to form the length of the goods, 
is a more elaborate ptrformance, and requires a more 
detailed descrijiiion than the two former, in giving which, 
it is hoped, that# correct idea#nay be dso communicated 
of the jireparation of tram and singles. 

To do thi^, it is scarcely necessary t8 attempt the 
description of machinery on an #xfhnded scale, sinCe the 
reqiiisite explanations can be given with greater clear-? 
ness, and with equal correctness, by meafls of the simplest 
mechanical arrangements. With thfs view, all notice of 
the recent improvements ’^hich have been adopted in the 
most considerable throwing mills will be suspended, until 
the simpler mierations which precexWd fliose improve- 
ments hftve flwn detailed. Not that there is, in reality, 
any complexity in even th^ most elaliorate engii>es for 
throwing silk, but to any |)crsoif not much accustomed 
to the examination, or conversant with the uses, df n^a- 
chinery, the mere exhibition *of i\umerous cranks and 
shafts crowded into a "narrow space, and giving motion 
to a multiplicity o^wheels, has a tendency to confuse the 
mind, and to create an abearance of complexity and 
confusion, where, in truth, all, when well understood, 
proves to be beautifully distinct and simple. • 

o 3 
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In the descriptions that will be found in this volume^ 
of the* various processes used for the preparation of 
silken threads, and for their conversion into useful fa- 
brics, as well as in all explanations of the various me- 
dianical contrivances whereby these processes are eifected 
or simplified, the u^re of all technical terms is as much as 
possible avoided. Where these occur, as sometimes they 
must, in order to avoid prolixity or unnecessary repe- 
titions, such explanations of their meaning and value 
will have been previously furnished, as, it is hoped, 
will preserve the general reader ♦from imbibing those 
false conceptions and impressions, 't^hich never fail to 
bewilder the mind, and thus render it difficult to acquire 
any clear comprehension of the subject. 

The operations which raw silk undergoes in its pro- 
gress towards organzine may be di\ided into six distinct 
processes. 

1st. Winding it from the skeifis, upon what are called 
bobbins, in the winding 'machines. 

2d. Sorting it, r'hen so wound, into ^ts different qua- 
lities. 

3d. Sjunning or twisting each individual thread in tlie 
mill. 

*4th. Bringing together upon fresh bobbins, tWG* or 
more threads^ already spun or twisted. 

5th. Twisting thesfe two or more threads together by 
means of the mill. ' 

6th. Sorting the skeins of twist or organzine, according 
to their diffi?rertt .degrees of fineness. 

The first operation, that of winding the'raw llilk, used 
always to be performed by pieans of a winding machine, 
the construction of which n}ay be easily understood, if 
reference is made to tne diagram here given. The 
machines commonly used* for winding are continued to 
a considerable length,* so as to wind a great number of 
akeins at the same time, but to simplify this description 
only a part of 'the machine is drawn, the remaining 
parts being only reduplications of that which is given. 
(Each skein of raw silk must be extended upon a 
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slight reel A A, which is called a swift. It is formed 
of four rods fixed through an axis, so as to forwi a sort 
of double wheel of height spokes, which are so disposed 
iliat four of them make right angles with each other 
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and stand opposite and parallel to the four spokes of 
llie answerinj' part of the wheel. These f>arallel spokes 
are then connected together hfends of string,* thus 
forming a kind of lantern wheel; and the hands can 
so placed as to vary the efiecti>c diaitiAer of the wheel, • 
in order to suit exactly the size of the skein to be fixed 
upon it. This provision* is rendered netessary by the 
circumstance, that the raw silk of most countries is wound 
so as to be equal in circumference to.i^yapd, according to 
the stanflard*ineasure of the country ;,and as some dif- 
ference exists in these stam^rds, the reel which ;«rould 
suit the silk imported froiij one Quarter would, without 
some such provision, be unsuitSd to that of an^ other 
country. • 

The swifts may be made to revolve freely upon wire 
pivots ; but as it is needful to wind the silk from them, 
ami to deliver it upon the bobbins, y^iih an uniform 
degree of tension, simple means are employed for creat- 
ing the necessary amount of friction, either by maans 
. o 4 
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of a spring or by hanging a looped wire upon the axis 
withinaide the reel. To this loop a small leaden weight 
is attached. B B are what are balled the bobbins ; 
the^e are made of wood^ and consist of a hollow axis, on 
eacli extremity of wliich is fixed a circular disc, the uses 
of which discs are to cause the revolution of the bobbin, 
in a manner which will be described, and to confine the 
silk upon the lioDow axis. These bobbins can be easily 
placed in or withdrawn from the frame, p is called 
the layer. This is a light wooden rod, having wire eyefe 
fixed in it, one opposite to each bobbin, through which 
eye the end of the thread upon the reel is ))a&sed when 
it is attached to the bobbin. This layer has a lateral 
motion communicated to it, by means of a crank fixed 
upon the cross spindle E, which crank is turned by 
two bevelled wheels fixed at the end of the horijsontal 
sjundle G. The whole is put in motion by the bevelled 
wheel on the upright shaft F, vhich is connected with 
another bevelled wheel on the spindle G. This, revolv- 
ing, carries withiit the wjicels or disc% H H ; and the 
discs of the bobbins resting upon these are carried round 
by the frictiori caused by their own weighty and occasion, 
consequently, the deli'^evy of the silk from the reels upon 
•die bobbins.* The motion of the layer causes this«de- 
livery to be unifiji^ over the axes of the bobbins. The 
constant attendance of children upon tliis winding ma- 
chine is requieite/in order to Join the ends of any threads 
which may be broken in winding, and when the skeins 
are exhausted, io place new ones upon the swifts. When 
the bobbins are ^ed, they are lifted out t>f tMe frame, 
and epipty ones are placed ^n their stead, to which the 
skeins being attached, die op^ation is continued. During 
the tirhe occupied in renewing the skeins upon the swifts, 
or of removing and replacing the bobbins, the process is 
still continued with the unexhausted swifts ^and unfilled 
bobbins, each being in that respect independent of every 
other. * " 

The third operation, that of spinning or twisting the 
thread thus wound upon the bobbins, is performed witil 
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the throwing mill. The particular constructioi\ of this 
mill is frequciltly varied, but the principle of its action 
being always the same, it would be useless to describe 
more than one of its modifications. Mills of great p9wer 
and considerable extent are general]^ used for this pur- 
pose in England, but on the continent it is by no means 
unusual for artisans to purchase raw sijk, and to employ 
their wives and children in preparing it for weaving. 
The machfncs which are then used are necessarily small, 
and are turned by hand ; from the form in which it is 
usual for them to arrange the spindles, the apparatus is 
called by them the oval. This throwsting mill is now 
chosen for description in consequence of its simplicity. 

Ftg. 9 . 





The number of spindles which it contains is thirteen, 
and of these, to avoid confusion,* only six are shown in 
the diagram ; the' remainder wotld be arranged behind 
those which are seen. Upon each of the spindles the 
hollow axis df a bobbifl, before, described, is placed, so 
that the bobbin has liberty to turn freely upon the spindle. 
iJpon each spindle, just above the bobbin,*^ piece of hard 
wood is so fixed by a pin as to cause the wood to revolve 
with the spindle. To this wood is fixed a piece of wjre 
called a flyer, 6, bent in the form here given. At each 
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extremity of the flyer an eye is formed; of these the 
lower eye stands opposite the middle of the bobbin^ and 
the upper eye is exactly over the centre and a few inches 
abofe the top of the spindle. The thread from the bob- 
bin is passed tlirough both these eyes, and also through 
another wire-eye, fixed in an oval frame L, which has a 
traversing motion to and fro, communicated to k by 
means of a crank, or an eccentric pin, A. This is fixed 
in a cog-wheel, turned by a pinion upon the’ perpendi- 
cular axis E, the end of the rail / being supported upon 
a roller, to cause its more easy and regular motion, so 
that the threads are guided with regularity to the reel K, 
in the same manner as by the layer to the bobbins in 
the winding machine before described. Motion is com- 
municated from the crank B to the spindles, by means of 
a wheels, connected with a pinion on the upper end of 
the vertical axle £, which al£o,^.at its lower end, has a 
drum F to receive the endless strap or band a a. This 
encompasses the oval frame G, and gives motion to 
all the spindles, being bS confined by the rollers d and 
a as to presa with the requisite degree of force upon 
the spindles, and to give to all of tlieln an" uniform cele- 

It is now evi^e.it, that every revolution of the spindle 
and flyer must give a twist to the thread drawn from 
the bobbin. , W|iether the twist shall be hard or slack 
depends upon the comparative celerity of the spindles 
and bobbins, i^nd^this proportion is regulated by the re- 
lative sizes of the wheel h and the pinionwi, whence the 
reel and bobbin receive their motion. For different ma- 
nufacturing purposes t silk ‘Vinst be thrown or twisted 
with different degrees cf hardness ; this is provided for 
by the power of changing the wheel and pinion h and • 
for others of differeft't proportioival diameter. 3. 

For the purpose of clearer elucidation, one of the 
spindles is i^own without a bobbin, while the rest ,afe 
all mounted, and supposed to be in action. The skeins 
u^on the reel should be made to an uniform length, and 
this is attained by a train of wheels consisting of a pinion 
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n fixed on the principal spindle R, turning a wjieel o, 
which has a pinion fixed to and turning with it, giving 
motion to a larger wheel p. This, again, has another 
smaller wheel upon its spindle, with a pin fixed in so 
that at every revolution it raises a l^ammer and strikes 
upon a bell a, whereby the attendant has notice of the 
quantity wound on the skeins. • 

AVhen the machine is employed for the first oper- 
ation of twrsting raw silk for organzine, which requires a 
strong and close twist, the wheel h must be of greater 
and the ])inion t of less diameter than are here repre- 
sented, in order that the reel K and the bobbins may 
receive a slower motion, in proportion to the sp^d of the 
spindles. 

The silk is now in the form of singles, the only dif- 
ference between wdiich and the single twist in cSbrse of 
preparation for organzin^*, besides the degree of hardness 
noticed above, is, that in the latter process the crank 
must be turned in an opposite direction^ so as to give a 
reverse motion to*the machinery. Organzine silk is of 
the nature of rope, where the combinecU strands are 
twisted in an •opposite direction tc^ that given tOothe 
scpjq^atc threads, whereas singles and tram ^re twisted! 
only in one direction, similarly to twine^ $r to the indivi- 
dual strands of which the larger rope is made. 

AVhen silk is intended to be dyed jn tjie skein, the 
twisting in this machine is but slight, and its direction 
must of course depend upon its ulterior^le^ination, whe- 
ther for t^am (M for organzine. Silk thread intended for 
organzine is, in this first operation, twisted in a left-hand 
direction. ,• » * 

The next operation is to Bring^two, three, or more of 
these twisted threads together ;ipon one bobbin. Thb 
number of the threads depends of eburse ujion the sub- 
stance which it is intendetl to give to the organzine, and 
a tareful sorting of the threads must be Jiade, so as to 
bring together such only as are of an uniform texture. 
To effect this, a machine is used, very similar to the 
winding machine already described. Instead of gather- 
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ing the silk from the bobbins on a reel in its first 
twisting in the throwing machine, when the object is to 
prepare organzine^ it is usual to transfer it to otlier bob- 
birfL In the operation of doubling, these bobbins are 
placed in front of the winding macliine, where, of course, 
they take the jdace of the swifts, and stand two or three 
or more in a row, according to the number of strands 
to be subsequently brought together in the organzine, in 
the manner shown by the following figure. 


Fi^, 10 . 



The threads in the bobbins are passed over one and 
beneath anothen. wooden rail m and, w, with both of 
which they are brought in close contact. These rails 
being covered' with cloth serve to cleanse the silk in its 
passSige, equally welfVi^h the less artificial means offerccl 
*by the fingers of the person employed in winding. • 

In their pas^g*e or transference from one set of bob- 
bins to the other, each thread passes through a small 
piece of wood <*,' which slidei freely up and down in a 
mortised hole through the fixed board /. The use of 
these slides, w^4icK* are equal in number with the threads 
to be brought together, will soon be sfeen. * AH the 
threads are then passed tl^rough the wire-eye d of the 
layer D, which it is mbre cofivenient to place behind the 
bobbib, causing the vrih to be bent over it, as shown in 
t&e figure. The bobbins* to be filled, rest upon, and take 
their revolving motion from tlie wheels r, as in the 
winding machine. The degree of tension given to the 
silk threads in winding causes them to raise the sliders e. 
Should any one of the threads break, the slider through 
which it passed, no longer supported by it, strikes upon 
the bent lever t v, which, moving upon its centre w. 
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causes the hook v to catch into the notches made for that 
purpose in the disc of the bobbin and this imme- 
diately stops its motion. The winding of the required 
number of threads thus proceeds with as much certainty 
as the winding of one would do. It is the business* of 
ibe attendant to repair the broken thfead, when the slide 
e being again raised, the weight sc, attached to the bent 
lever t v, raises the end t, frees the notdhed bobbin from 
the hook v, ^nd the machine is once again in motion. 

The bobbins, thus filled with double or triple threads, 
are once more carried to the throwsting machine, and arc 
there spun or twisted together by an operation similar to 
that already described, with the sole difference before 
mentioned, of giving a reversed direction to the spindles 
and flyers. In this operation, the silk, now converted 
to organzine, is transferred to reels instead of bobbins, 
and then, being made uj) into skeins, is sorted lor sale 
or use. Previously to ^is, however, and in order to 
prevent its crinkling when removed, a tendency to which 
it has acquired in the twisting, the reals are subjected 
for two or three minutes to the action of steam, which is 
found effectually and permanently to set thd twist. This 
is a modern improvement ; it havinj^ formerly been the 
praeftee to steep the reels in boiling water, a more tedious ^ 
and less effectual operation. The degi%e of hardness 
given to the twist is varied according to the purpose for 
which it is intended, ^nd depends, as alreacty described, 
upon the relative diameters of the wheel and pinion h 
and ? of the throwsting machine. . • • 

The silk thus thrown is called hard silk, and must be 
boiled in order to discharge, the gum, which otherwise 
renders it harsh to the toufli, and unfit to receive the 
dye. The silk is boiled for about four hours in a plen- 
tiful proportion of water, into which, a quantity of soap, 
equal to ahodt one thiru of the weight of the silk, has 
b^n placed ; this assists in dissolving the gum, and in 
rendering the silk soft and glossy. 

By this boiling, the silk, which has already in the 
previous operations of organzining lost in tlie proportion 
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of from five to seven and a half out of each one hundred 
pounds of its weight, is further diminished to twelve, and 
sometimes to eleven and a half ounces for every pound. 
Cpnsiderable carefulness is called for in tliis operation, 
to prevent injury to the threads from burning, which 
sometimes will ochur, and occasion material loss to the 
manufacturer, or to the dyer, to whom the process is 
intrusted. If, by reason of the viscid gum contained in 
the silk, the skeins adhere to the bottom of the copper in 
which they are boiled, the heat is, by tliat means, neces- 
sarily intercepted in its passage to the water, and ac- 
cumulated in the silk, which is in consequence partially 
carbonised and spoilt. Even when the injury thus 
occuriing to the staple of die thread is less apparent, it 
frequently discovers itself when put into the loom, caus- 
ing in^nite trouble and delay to the weaver, who often, 
in such ''a case, cannot weave in a working day of twelve 
hours more than, in the absence of injury to the silk, 
he would have woven in half that time, and the injury 
to him is therefore one of very serious consequence. 

After tliis boihng, the silk is well washed in a current 
of clear water to discharge the soap ; and when subse- 
quently dried, although its weight is so sensibly dimin- 
ished, its hulk is, on the contrary, visibly increasea, and 
it is seen to (ftave acquired that peculiar glossiness and 
softness of texture which form its principal and cha- 
racteristic bcaufy. 

The gum which has been now discharged served the 
useful purpdiie bf- causing the adhesion of the fibres, as 
driginaUy wouiwi from the cocoons. This end is now 
more effectually attained by the twist the thread has 
received in the throwing mill; and the gum would 
, henceforth be considered as a foreign matter, impairing 
the beauty and destroying the flexibility of its texture. 
Were the boiling performed before the twisting, this 
operation could scarcely be at all completed, and at best 
only an entangled woolly or downy substance would be 
obtained, wholly unfit for manufacturing purposes. Be- 
Sore a thread of useful texture could be then got, the 
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Bilk would require to be spun by some process similar to 
that followed with cotton wool, or such, indeed, as is 
necessary with the waste silk drawn from the cocoons in 
the first operation of reeling, and with those cocoons 
which are injured or reserved for breeding, and which it 
is found difiicult or impossible to vfind in the filature. 

It has always been asserted, and, if the assertion be 
correct, it is a curious fact, that, notwitllstanding the great 
advantage ^f superior machinery, the English throwster 
is unable to produce organzine silk equal in quality, and 
at as small an expense, or with as little waste, as that 
prepared in Italy. It was long held, and is still believed 
by many, that the Italian throwster, who is also most 
usually a dealer in silk, reserves the finest qualities for 
his own operations, and exports, only that which is in- 
ferior. Supposing, however, that the diiFerenc| in the 
value of the throwm silk is such as is stated, it is per- 
haj)s nearer to the tnitk to believe that the climate may 
influence the quality of a substance so delicate, since it 
is well known tl^t, during c^tain staies of the atmo- 
sphere, the throwing of silk is performed in this country 
at a comparative disadvantage. Or it mrfy be, that the 
fibre of the silk is injuriously afFcete*d by its being pifcked 
bef(Ac twisting, or by the lengthened vovagtf to which it* 
is subjected in its transit to this countryf and the higher * 
estimation uniformly evinced by our throwsters for silk 
of the new crop, over that which has lain fbr some time 
in the warehouse, would seem to indicate another cause 
for the alleged superiority of Italian ^r^nzine. It is 
owing toMiis preference of foreign threwn silk, that, in 
the face of a high protecting duty, it has &l^yB met 
with a certain, altliough liidited, aemand from Uie En- 
glish silk weaver. Prior to tne year 1824) tliis* pre^- 
teciion in .favour of the^ Engli^ tht;owster amounted to 
more than nSie shillings per poumf ; and when, by the 
removal of all save the merely nominal dut^ of one penny 
per* pound on raw silk, su(^ a spur was given to this 
branch of the manufacture, tlaat the quantity of silk 
thrown in England was doubled, the importation of foreign 
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throws sUk^ although burdened with a duty of aeveu 
shillings and sixpence pa pound; was not ^minisHM^ 
but rather the reverse. *This impolst in favour of die 
hoR^ tliFowfiter was afterwards reduced to five shillings; 
and subsequently; in the year 1829; ^ three shillings 
and sixpence per pound; without any material alteraticm 
in the quantity imported following these abatements. 
These facts must be held to confirm correctness of the 
belief; that foreign orgauzine iS; to a certain ejxtent; an(| 
in some branches; necessary to the operations of the 
weaver; who, therefore; will purchase it, whatever may 
be tlie duty wherewith it is burdened ; so that; in truth; 
any impost would be nearly inoperative as a protection 
to die English throwster, while it would constitute 
a considerable hardship to the weaver. It is certain, 
however* tliat this preference of Italian tlirown silk is 
fast disappearing ; and there are now many among the 
principal English manufacturers ^vho make use of English 
thrown silk exclusively for the manufacture of every 
description of goieds. ^ 

The act of parliament; which was passed in the year 
1 824, whereby the duty on raw silk was all but abolished, 
and diat on thrown silk was so matcriaUiV reduced, occa- 
' sioned; as has already been remarked, ^siderable mi- 
raation among ^he silk throwsters, who for some time 
experienced great difficulty in keeping pace witl^thc de- 
mands of the manufacturers. This state of tilings 
naturally ted not onlv lO a great extension of their estab- 
lishments, andrio^he erection of new throwing-mills in 
various parts of <die country, but called likewise the at- 
tention^ ingenious men to )the improvement of machinery 
already employed in the pro^sses of throwing, and to die 
proposing of new raod^s of effecting these processes. It 
does not appear, ho)ycver, that any new and material in- 
vention has hitherto been brought into ust in tlirowing 
machinery ; the improvements effected being, with some 
comparatively immaterial exceptions, confined to the more 
perfect formation and execution of machinery already in- 
vented. The rude wooden wheels and drivers which 
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were loni naed have new^glvm place to well concreted 
cast4ron gearing ; the old rot^ wrought-iron spindles 
are now superseded others d ateel, accurately turned ; 
and me^llk bearings have been substituted for die lgtr<- 
barouB woodai sho^ders with which the throwsters were 
formerly contented. The consequenbC^ has been^ that at 
a less expense of power the spindles have been made to 
revolve with treble and even fourfold sphed ; thus econo- 
mising time> machinery^ and labour. 

Hitherto these improvements do not appear to have 
found their way across the Channel; and the French and 
Italian throwsters are still contented if their spindles 
revolve 300 to 400 times in each minute, while ours are 
performing commonly ISOOj and sometimes even 3000, 
gyrations in the same space of time. Our French rivals 
are fully aware how greatly the English throwster^are in 
advance of them«in this particular, but they have not the 
same inducement that exists in this country to incur a 
heavy first expense in alterations, that they may secure a 
prospective advanlage. From Ihe lowct wages paid for 
labour in that country, such advantage would not be in 
any proportion to that realised by our manufacturers. 
Wherever the Wages of labour arc ifighest, there alD^ays 
will^ found Ip? greatest encouragement fot the exer- ^ 
cise of ingenuity in abridging its amouA. The wages 
paid in iLyons to men em^oyed in silk-mills does not 
aVtrage more than six shillings and sixpenA per week ; 
and the earnings of women and girls, who, taken to- 
gether, form ^vc sixths of the iiumY^r bf hands em- 
ployed, scarcely exceed three shillings pe» week, for which 
j^ittances the whole are required to labour fourte^ hours 
per diem. f * » ^ 

The French throwsters have another disadvantage^ 
They are dealers as we^ as mftnufa«:turers, buying the 
raw silk and selling their organ zinc through brokers to 
the silk-men. The mills being situated ii^ the centre of 
the ^ilk-producing district, their purchases are made from 
country farmers, who bring to market only small quan- 
tities, seldom more thaii fifty, and most generally n0t 
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exceeding ten pounds of raw silk in a parcel. On this 
accouht the throwster must incur additional labour and 
expense in sorting the skeins^ so as* to produce a tolerably 
regular thread of organzine. In this they fraquently 
succeed but indifferently ; and the consequent disadvan- 
tage in their sales’’ is poorly compensated by the two or 
three per cent, which they reckon upon gaining in the 
weight from the draught of the scale in making so many 
small purchases. 

The expense of organzining in France, as ordinarily 
conducted, is said not to exceed two shillings and nine- 
pence to three shillings per pound, including the loss 
from waste. MM. Chartron, pere et fils, at St. Vallier, 
whose silk establishment is reputed to be the most ex- 
tensive in France, and who conduct the manufacture in 
all itr various branches, — reeling from the cocoons, 
throwing, and weaving,— estimate the expenses of the 
throM'ing processes higher thaif the price here mentioned. 
They convert their raw silk into organzine for use, and 
not for sale, add consequently may supposed to em- 
ploy more carefulness in the operations than is bestowed 
in other establishments differently circumrtanced, drawing 
a more than equivalent advantage tbcrefrpm in the greater 
facility which accompanies the subsequeUt stages of ^ their 
manufacture. Where the requisite degrees of attention 
have been bestowed in leeUng, sorting, and ^irowing, 
the French grown silk is undoubtedly of very fine quaMty, 
being fully equal to the Italian. The French manufac- 
turers themseivS ‘give a preference to tl^e production of 
their own soil and industry. * 

The, charge made^at present in the neighbourhood of 
London for organzining lialian silk is about five shil- 
# lings and sixpence per pound, the throwster taking upon 
himself, out of this price, to m^ke good tp. the merchant 
the value of the waste, whatever it may prove. If the 
owner of the. silk is content to bear this loss of weight, the 
throwster will abate one shilling per pound of his chfarge. 
'The waste varies materially in silk produced from different 
Blatures, and is much greater with that brought from 
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Italy than is incurred with the East India company s 
importations from Bengal. The loss sustained in tte pro- 
cesses of throwing this kind of silk is said sometimes not 
to exceed two per cent, upon the weight of the raw ma- 
terial ; thus giving evidence of the gyeat degree of care- 
fulness which has been used' in the original reeling of the 
cocoops. ^ 

In a throwing-mill situated in the neighbourhood of 
London, which has been recently erected, and where due 
attention has been paid to the fitness of themiachinery, 
there are l6‘00 swifts employed, with a proportionate 
number of spindles. These are all put in motion by a 
steam engine, on the high-pressure principle, of six-horse 
power, having a boiler of capacity equal to the produc- 
tion of steam for an engine of double that force. The 
surplus steam is employed in warming and dryij^ the 
factory. In this establishment, which is very carefully 
and ably conducted, thfre are etnployed 120 people, 
mostly young girls ; and the quantity of silk thrown 
during the whole ^ear, the wo As beinff constantly em- 
ployed, is about 13,000 pounds' weight. Th^ weekly per- 
formance variesi somewhat according the quality of ^e 
material under conversion, and alsd with thq hygrometric | 
state^of the attnosphere; for which reason the yearly 
working is stated, rather than fall into any unintentional 
misrepresentation by giving ihe result of .onl^ one week’s 
operations. 
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India^ where the wretched weaver performs his labours 
in the^open air^ choosing his station under trees^ whose 
shade may protect him from the scorching rays of the 
suip Here, extending the threads which compose the 
warp of his intended cloth lengthwise, between two bam- 
boo rollers, which ‘are fastened to the turf by wooden 
pins, he digs a hole in the earth large enough to contain 
his legs when in‘ a sitting posture ; then, suspending to 
a branch of a tree the cords which are intended to cause 
the reciprocal raising and depressing of the alternate 
threads of his warp, he fixes underneath, and connectetl 
with the cords, two loops, into which inserting the great 
toe of either foot he is ready to commence his oper- 
ations. The shuttle, wherewith he causes the cross threads 
or woof to interlace the warp, is in form like a netting 
needle^ and being somewhat longer than the breadth of 
the warp, is made to perform the office of a batten, by 
striking the tlireads of the wojf or slioot close up to 
each other. 

With this rutLs apparatus the patient Indian succeeds 
in weaving fabrics, which, for delicacy of texture, cannot 
l)e suri)assed,^and can hardly be rivalled by, the European 
weaker, even when hi^ labours are aided by the most 
* elaborate machinery. Hut it is only in climates where 
the absolute natural wants of man are few, and under 
systems of government where the oppressions of the do- 
minant cast^ defirive the unhappy bulk of the people 
of all means for attaining more than suffices for the 
barest supply^bf ^those wants, that such Jabours can be 
so performed. * < 

The art of weaving varies but little, whatever may be 
the material which is the subject of the manufacture. 

principal difference discernible in the construction 
of looms intended for the weaving of silken or of woollen 
fabrics consists in the greater strength ana stability re- 
quired for the latter machine, in consequence of the less 
delicate nature of the substance employed. 

The simple loom, ordinarily used in weaving plain 
BiSks, is similar to the following representation : — 

• Note F F. 
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A is the beam or yam-roll, on whkh the threads which 
form the warp are w^nd, after being regularly Spread 
in a manner which idll be deaeribed ; B is the cloth- 
beam or breast-roll, to which the ends of the warp |re 



also attached, and on which the woven silk is wound 
when finished ; C is a wei|fht attached, to Jhe frame of 
the loom, and suspended over tlie yarn-roll to produce, 
by the friction of its cord, the requisj|e pension of the 
threads oft the^warp ; D E arc treacHes, on which the 
weaver presses his feet alternately ; and, as the treadle D 
is attached to the heddle *,hr harness dd, whil^ the 
other treadle E is attached to tha heddle e e, it will be 
evident that the depression of .each treadle will corre^* 
spondingly iHducncc the*position of hedclle. The two 
heddles d d and e e are each formed of two horizontal 
sticks, connected through their whole extent by nume- 

• This part of the apparatus is known in some parts of the country by the 
n&meot Healds, m other places, as in Ijondon, the weaver uses the dis. 
Upctivc name of Lames, but as t)ut or Heddle appears to be most generally 
. applied, the latter name will be uwd prelerabiy in lbi!> volume. 
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waa jfMSi e&s^ pf a& equal length ; and the two beddles 
mre fR> umCed |73r a lope and $u)ley» as shown in the 
, or by nny other coiiv^ent apparatus^ that the 

tore^ti of; one must cause, the raising of the other. 
Inese heddles, which are commonly called the harness 
of the loom^ are furnished with loops at the points where 
they will be intersected by the warp, each individual 
thread of which is passed, in regular succession, through 
the cords of one or other of the heddles, 'So that each 
alternate thread of the warp is passed through the loops 
of the one heddle, while the intermediate threads are 
passed between the cords of that one, and through the 
loops of the other heddles. It is now evident that the 
depression of the heddle d d, by means of the treadle D, 
will cause the depression of all the •threads of the warp 
whiclupass through its loops, and at the same time wiU 
raise the heddle e e, together with all tlie intermediate 
threads of the warp which pa^ through its loops, leav- 
ing, between the two divisions of threads, a space of 
about two dr th/ee inches, which is called the shed, for 
the passage of the shuttle. A modern improvement sub- 
stitutes for the loops small metallic eyes, "through Which 
the 'warp threads are passed, and by this means the wear- 
ing of the ' threads is in some measure avoided : Siese 
eyes are called mails. The frame F G G H is called the 
batten or la^, and for greater clearness is shown by a 
separate drawing. 

This batten is suspended by its bar F from the upper 
framing of tb^ lobm in such a manner thr t it will swing 
to and fro as on a centre of motion. A shelf, called the 
shuttle-race, is formed by making the bottom bar H 
broader than the side rpls G G, so that it projects about 

inch and a half beyond them on the side furthest 
from the breast roll., The ends of this shrttle-race are 
prolonged by boards, which form troughs or boxes I I, 
in each of whieh is placed a piece of wood or thick 
leather, K K, called a pecker or driver, and these drivers 
are made to traverse on small guide wires fixed betwe^ 
the side rails G G and the fnds of the troughs 1 
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each, and meeting at, die l^dle/* 1/ la die ^reedSvhi^ 
is composed sometimes ol‘ small portions of split reeds 
or canes, but most frequently o^ flattened sted or Igass 
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wires. These ar8 fixed, like tfte teeth *of a comb, In a 
frame which rests upon the shuttle-race^ H, and the 
threads the*warp are passed through the interstitial 
spa^s of the reed. These are ?overed by a top piece, j 
having a longitudinal groove along its Jower side, and 
which is called the lay- cap. M M {fig. 1 1 .) are cylindrical 
bars of wood made smootl^ which are, placed horizon- 
tally between the alternate threads of the w^arp, to pre- 
vent their becoming by any means enta^glq^. Sometimes 
three of ^Jieseeticks are used, and then one of tliem is 
inserted in the shed and drawn to its proper station, 
while the threads of the war}^are actuated by one treadle, 
and the other two are introduced when the other treadle 
is depressed. By this means a longitudinal crossing 
the threads 9f the warjFis effected •^hich renders them 
still less liable to entanglement. N is the weaver^s seat, 
afi4 being hung by rounded ends, restingdn coivespond- 
ing brackets fixed to the framing, the position of this 
seat accommodates itself to the convenience of the weaver 
in the different movements of his labour. It must lie 
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Hfted out when llie weaver either takes or quits his seat 
at theloom^ and can be readily replaced. 

The operadon of warping is one which must be per- 
forated with careful accuracy, as an uniform tension of 
each thread of the ]rarp is essential to the perfection of 
woven fabrics. Some conception may be formed of 
the carefulness Required in this part of the weaver's 
labour, when it is considered that a piece of fine silk, 
whose width is not greater than twenty inches, fre- 
quently has the breadth of its warp made up of more 
than eight thousand threads, each one of which must be 
so accurately disposed in its proper station as to avoid 
entanglement or confusion throughout its whole extent. 
In former times, this operation was effected by extend- 
ing the threads at length in a field, hi which manner it 
is stilb, performed in China, and by the native weavers 
in India. It was a considerable improvement when, 
instead of this tedious process^ frame was employed 
on which the threads were extended and wound back- 
wards and forwrftds over** pegs. This*' mode, however, 
was still ver^ tedious, and therefore expensive, besides 
requiring a ceaseless vigilance on the part rf the persons 
employed to preserve the reguliirity of 4;he threads. To 
meet these evils^ die warping machine, which will Aow 
be described, was invented. 

A A is a tressel, upon whigh are i>laced a number of 
bobbins b b: these are arranged in rows; and it is usual 
to wind together the contents of forty-six bobbins. The 
thread from each of these is drawn over %wire c e, and 
passed through & perforated piece of wood whence 
the threads are condqcted^altogetlier to the large reel 
E E. This is supported in a frame F F, and it turns 
kfj means of a fixed pulley placed at the lower extremity 
of its vertical axis, whence an endless band passes to the 
groove of the horizontal wheel G, which is fixed to a 
spindle and turned by a handle, as shown in the dra\\N 
ing. A child seated upon the stool H gives motion to 
this wheel, and sets the whole in action, drawing the 
thl'eads from the bobbins, and transferring them, assem- 
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bled together, to the warping machine. In order to 
distribute the warp over the reel, the perforated piece of 
wood D is so attached to the upright post F of the 
frame, as to slide freely upon it^ and being suspended to 
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the spindle i by a cord, which passes ovej^ the pulley /, 
the rotations 9iL the spindle by winding upon itself, and 
tlierefore sliortening this cord raises the piece D so asj 
to distribute the warp evenly, in a spir^ form over the 
surface of the reel, without one part lapping upon 
another. When the reqtlisite length, is peeled oflP the 
bobbins, the threads are tied together and cut. 

The warp is now composed of thj^ea^ of an equal 
length, ayd wken drawn from the reel is wound into 
the form of a ball in readiness for the cane spreader , or 
turner on to fix, or mount i|;*in the- loom. As the' warp 
is required to be of a greater length than the reel con- 
tains when one spiral has been wound upon its surface, 
tile threads then turned over stufls placed at the top 
and bottom of the reel for that purpose ; and a reverse 
iriojion being given to the reel, the wooden piece D sinks 
gradually by the unwinding of the spindle i. The 
tlireads are then delivered from the bobbins, and laid off 
in a descending spiral upon the reel ; and this operation 
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may be again reveraed and repeated until a sufficient 
lei^tlT’of warp is obtained. 

In mounting the loom, that is, in fixing the warp^pre- 
paill^tory to the commencement of actual weaving, the 
first operation is to roll regularly upon the beam, or yarn- 
roll, the different portions of warp threads thus brought 
together, and which are known by the weavers as porteea, 
and this is called beaming. To effect this, two or mote 
persons must be employed. The instrument used for 
the purpose of guiding tlie threads of the warp, and of 
spreading them regularly upon tlie yam-roll, is called a 
separator, or ravel, and is, in form, very similar to^the 
reed already described, being made of a number of shreds 
of cane, or of wire fastened together in a rail of wood, in 
the shape of a comb. These ravels are made of different 
dimen'uons to suit different descriptions of work. Be- 
tween these teeth, or reeds, the threads of the warp are 
placed, and are there confined *by a top-piece similar to ’ 
the lay-cap of the reed, and which in this case is called 
the cape. TheUireads cf the warp being separated and 
guided by means of the ravel, one or two persons keep 
the threads at their proper degree of tension, while an- 
other winds them on tue yam-roll, by ..turning it on its 
centre. 

The next pfocess is drawing^ or entering, which is 
passing each thread of the ^arp regularly through its 
appropriate loop in the heddle. To effect this, the weaver 
places himself in front of the heddles ; and opening Uie 
following looff of each heddle in succession, takes the 
threads from a p/rson standing behind the heddies, whose 
business it is to select an(i deliver them in their proper 
order, when they are dravhi through the loops. The 
^$irarp thus drawn through the heddles is passed through 
the interstitial spaces of the ree^l by the assistance of a 
small hook, called a sley, several threads, according to 
the texture of^ the goods, being passed through each in- 
terval of the reed, but an equal number of threads being 
inserted between each opening, with the exception of 
the twelve outer or marginal dents or wires, throu^ 
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which an increased number of threads are passed^ in 
order to form the selvage of the goods. The reed*is then 
placed in the lay or batten ; the ends of the warp threads 
are knotted together in several portions, which are |ied 
to a shaft, and this being connected by cords to the doth- 
beam, and the threads bddg stretched, the warp is ready 
for weaving. The weaver, whenever alple to do so, sim- 
plifies this operation of drawing or entering, by con- 
necting the threads of his new warp, or cane, with the 
threads of the warp just on the point of being finished. 
This, of course, saves the labour of passing the new 
threads through the mails and the dents of the reed, 
since they must then follow regularly those to which 
they are attached. To distinguish it from the original 
entering of the warp through the heddles, the weavers 
give the name of twisting on to this expedient^«which 
saves them seven eighths of the expense they must other- 
wise incur in mounting ^he loom. 

The shuttle is formed from a piece of boxwood, vary- 
ing in length fro/h tliree to sis# inches, %nd is pointed at 


Fig. 14 . 



each end : it has in its uj^er side an obloyg cavity, for 
the purpose of receiving a hollow cane, which, however, 
is always called a quill, probably becaijse juills may have 
been usujjly wnployed in former dajs for this purpose ; 
upon this the silk to be used in fornfiug the shoot is 
wound ; a metaf wire being^*passed through the hollow 
of the quill forms its axis, aboqt which it must revolve 
freely when iifserted in the shuttle. 

The quanfity of silk«wound upoif each of these quills 
is necessarily but small, and their frequent renewal is in- 
di8j)ensable. For this purpose, the shuttle has in its 
cavity two small holes, one in the centre of each end, for 
the insertion of the points of this axis. One of these 
holes has a spring concealed within it, which, by Tits 
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compression^ allows of the insertion of one end of the 
wire t6 a depth sufficient for admitting the other end to 
enter the opposite hole; and when this is so inserted, the 
sprang prevents its spontaneous withdrawal, while it 
offers no impedimept to the next changing of the quill. 

The only art required in winding the quills is to pro- 
vide that the silk^hall be delivered freely from them : the 
best form for this purpose is found to be that of a double 
cone. The winding of these quills is usually intrusted 
to young children. There is a hole in the side of the 
shuttle communicating with the cavity, and furnished 
with an eye of glass, to prevent the cutting of the 'silk 
in its passage ; through this hole, the end of the silk is 
drawn by the weaver, who so places it vrith his finger, 
that, applying his mouth to the eye, and drawing in his 
breatlf,v the silk is forced tlirough by the current of air 
into his mouth. 

The weaver now places himseflF in the seat of the loom, 
and leaning lightly against the cloth-roll places bis feet 
upon the treadlei^. In hifl^ right hand h^ takes the handle 
of the string attached to the two drivers, and his left 
hand holds the lay-cap or cover of the reed. The shuttle 
being placed in the trough against one of the drivers, 
and between it fnd the warp, the weaver commences his 
operation by pressing down with his foot one of the 
treadles ; thi,s depresses one <half of the threads of tlie 
warp, while it raises the others. He then gives a pull, 
or rather a jerjc, Jo the handle of the driver, in such a 
manner that the shuttle is thrown by it througl) the slied 
or opening bctw&n the threads of the lyarp into the op- 
posite’ trough, and against thf other driver, leaving behind 
it the thread which is <*o form the shoot. The batten 
dneiiig then pulled by the left hand towards him, the 
shoot, which was lying loose between the,»^arp, is, by 
means of the reed, driven up towards the cloth-roll. The 
other treadle being now in its turn depressed, the opeya- 
tion is reversed ; the alternate threads of the warp change 
places, and the shuttle is again thrown, by another jerk 
of"" the driver^ into the same position in tlie opposite 
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trough which it first occupied. The batten^ which had 
returned, by its own weight to its vertical position* is 
ilgain pulled towards the clofii-roIL* and^ by a constant 
repetition of these movements^ the weaving is effec^ 
When the labour has been c<Hitinued long enou^ to 
complete a few inches of woven doth/ this is wound upon 
the cloth-roll^ the rotations of which are effected by means 
of a sfiort lever inserted for that purpose* into holes made 
at the right-hand enchof the cloth-roll^ and this end 
being furnished with a serrated or ratchet wheels a pall 
or click falling into its teeth^ prevents the roll .returning. 
Th^ woven silk is kept at its proper degree* of extension 
by small hooks^ called templets^ connected with strings 
which pass through pulleys at either side of the loom^ 
and are connected with weights *'at their other extre- 
mities. 

Plain weaving is thus seen to be a very simple oper- 
ation. A certain degree of proficiency 4n the art may 
doubtless be quickly and easily attained, but much prac- 
tice and attention «re iieverthekss required, in order to 
form a dexterous weaver, so as to enable him to produce 
well woven fabrics, and to accomplish wilhin a givihi 
time such a portiqp of work as wiM eani for him a cdm- 
peteift subsistence. • 

Many tyros in the art so use their feft as to depress 
the treadles far too sudden^ ; the bad consequence of 
which is, that by the sudden relaxation an! tensioir of 
the threads of the warp, such among them as m^iy at any 
point be weak ye broken, the tendency ft) \#hich accident 
is increase by the greater friction against the dents of 
the reed. Considerable time i-s then lost in renewing the 
broken threads ; frequently ifiore^than would have suf- 
ficed^ in the absence of such accidents, for the actual 
weaving of Ae goods. * The evil, is still greater if, 
through inattention, the shuttle is kept at work after the 
breaking of one or more warp threads. Bfoken threads 
candot, of course, retain their relative position with the 
rest, but cross over or become interlaced with pthers, to 
the manifest injury both of the look and actual quality 
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4^ ^ fibric* ^'requen^y’, too, ibese IxrolM ibretdE 

with'tite ]^MMage Jf the itotlk^.liiid oeeasm 
‘ ndadilitf by breaMng of other politic^ 

Ite L. , ' ‘ ‘ 

. ll^e motion given to the shuttle be more than auffi* 
cmlly^Wpidj it wiH strike too forcibly agaiint the oppo« 
rite driyerj and by'^its recoU will riacken the thread of 
the riioot^ upon the due tension of which much of the 
beauty oi^the i^bric depends. « 

It is also^of" importance that the batten should be 
brought forward against the shoot irith an equal degree 
of force at %ach stroke^ otherwise there would be no 
uniformity idrihe thickness of the cloth. A knowledge 
of the degrees of force proper to be applied to fabrics of 
different natures and Agrees of fineness can only be ac- 
. quirqd by attention and long practice. An experienced 
‘ weaver dways endeavours so to mount his loom, that 
the batten shatt have such a range or swing as is pro« 
portioned to the texture of the goods under preparation. 
The motion of < the battf^n, as it swings to and fro, is 
similar to that of a pendulum tracing the arc of a circle, 
and the greater or less extent of this arc determines the 
^ater or less degree of foice wherewith the shoot is 
driven home; fof which reason it is of importance. that 
the woven cloCi should be very frequently taken up or 
wound on the cloth-roU, lest the uniformity of its tex- 
tuife should be Interrupted »y the diminished range of 
the batten. In weaving coarse or thick goods the batten 
should be hufig iSo as to give it greater play, and conse- 
quehtly more force, than where fine and fight fabrics are 
woven. 

Many experienced weavers continue to use the ancient 
^ piode of passing or dfirowing the shuttle through the 
shed of the warp fpm one hand to the other, rather than 
adopt the use of the drivers. ' In this ca^Te, both hands: 
of the weaver being occupied in passing the shuttle, the 
batten is weighted, sa as to fall with the proper degree 
of force against the shoot; and when the batten has per« 
farmed tfiis office, it is made to resume its proper poei* 
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/ Tliif ' 'tik^od seemi p»rifer»!^0l^'t|^ 
'^Mribed/ where' tk% we%t»t .'it 
i^raw the batten away from the web/ to whi^y^P^% 
l^eB be Ixrbugbt by tb0 bands pf lie > a 
B tufdo whidi tem0« liable ^ morej&ini <nie oljp^don. 
The force ^piied to the bii^ten be, to o^stant a 

quantity under the manual operation of the weaver^ at 
when effected by an unvarying ’'height, where 

the use of the fly-shuttle is not resofMlK, and the 
change in the actiorC of his hands from the throwing of 
a sl^uttle to the pulling of a batten raust^'increase the 
toil of the weaver more than^ is caused by Merely pushing 
the batten so as to allow the passing of the shuttle. If^ 
too, the force is applied preferably to one side of the 
batten, the shoot will be more closely driven thejr^ than 
on the opposite side, and the work, in consequence, will 
not prove equally perfect. In weavings goods of great 
breadth, the fly-shuttle may be considered as an indis- 
pensable instrument, and indeed it wwuld seem that 
nothing but the preference acquired through habit, can 
occasion the epiployment of the ancient muttle rathir 
than of this. There can bs no d#u& that, for an o^r- 
atiorato be effectu^y performed by one Jiand,' where two 
would otherwise be indispensable, must^ive the work- 
man a greater command oyer other parts of his oper- 
ations. - «** * • * » 

<When.flne goods are woven^ the loops of th^ harness 
would be very inconveniently crowded ^o^thet, if two 
heddles only were emfRoyed. It is customary, therefore, 
in such cases, to use four, six,pr even more heddles j but 
this causes no alteration in die action of the loom, the 
heddles being made to work in pairs or sets, called leaves 
of heddles, whet0 all con^>o8ing the &iame leaf are raised 
and depressq(^H}y the same treadle. 

ft is of consequence that looms should bp erected of a 
true«tectangular fomi, or the worft will otherwise be all 
awry and unsightly. It is lil^ewise important^ that the 
loom should be substantially made and flrmly fixed, t5 
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prevent any tremulcmB motion in its workings whidi 
would cause the same evil> by producing an unequal ten* 
sion of the warp. 

The weaving of plain ribands is usually performed in 
a loom which enables the weaver to operate upon several 
hngths or warps at the same time ; the numl^r of these 
varies, being seldom under eight or beyond twenty-eight. 
The apparatus whereby this is effected, and a drawing 
of which is here given, is called the Dutch Engine Loom^ 
a name which sufficiently indicates its origin. It is 
worked by the hands, and with treadles for the feet, in 
the same way as a common loom ; each warp occupies a 
separate shuttle, which^ unless the weaver were fumislied 
with as many arms as Briareus, cannot, it is evident, be 
passed from hand to hand. The apparatus for impelling 
the sfiiittles to and fro is, owing to a resemblance in its 
form to that implement, called a ladder. This ladder 
slides horizontally in a groove ftiade in the batten ; and 
the whole beingj^ut in motion by the reciprocating ac- 
tion of a handle situated'near the micRlle of the lay-cap, 
each cross-br.r of the ladder is made to strike in the 
manner of a driver, alternately right and Lft, upon one of 
the two shuttles between w'hich it is placed. These engine 
looms do not ^;"(Juire any yarn-roll or cloth-roll. *'The 
warps hang over pulleys, in loops which are weighted, 
and the ribands being similarly disposed, are carried 
away as they are woven. This movement is precisely 
regulated by<ca'gf»ing the batten to strike against blocks 
placed on t^ie fright posts of framing Jn front of 
the loom, so that the progress of the batten ^heing pre- 
vented beyond the requi^te point, the shoot is driven 
home in the web with the exact degree of force which is 
proper. The same impulsion, assisted by the weights, 
drives the woven* fabrics in minute po^*ions, as they 
are completed, over the pulleys, and draws the warps 
forward in the same degree, so that the only intemip- 
tion from his work experienced by the weaver is when 
^e weights have run through the range assigned to 
them. The finished ribands are then wound up, and 
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£imk lengths of werp unwound ; the weights are again 
applied as at firsts and the weaving recommenced. *Some 
of these engine looms are so constructed as, by the addi- 
tion of a simple mechanism, to render even this intar- 
rupdon unnecessary ; the woven ribapds being wound, 
and the warps unwound, in proportion as the weaving 
goes forward. , 

With one of these looms a diligent workman may 
weave one yard in an hour of as many narrow rib- 
ands as the loom is qualified to produce at the same 
time. 

a is one of the bobbins upon which the warps are wound, 
and which, tlierefore, in part perform the same ofiice as 
the yarn roU in a common single loom. From these 
bobbins, the warps pass over the pulleys each of which 
has close to it, and at its side, a smaller roller or pifiley. 
Over these the warps are again turned after being ex- 
tended by the weights c, 4)ne of whicli is suspended to 
each warp. From these smaller pulleys it will be seen 
that each warp descends to the Iftrizon taf roller d, which 
is on a level vjith the shuttle-race. Thi| roller has 
attached to it tw series of reeds or sley^ e, similar in con- 
stniction to those, contained in tfie batten ; and these 
additfbnal reeds, one of which is used for |ach’ warp, are 
needed in this case, because the proper and regular 
spreading of the warps has lyt been previousjy or other- 
wise accomplished. 

The arrangement of the heddles, the^ passage of the 
warps through |hern, and the action of the batten with 
its attendant lay-cap and reeds, are similar to the like 
parts and motions in common l^oms, with this exception, 
that the warp from which each individual riband is^ 
formed passes through the dents of a distinct reed. 

The course, by which the woven t^ands are carried 
away may be traced through rollers in the rail^ 'which 
stands in the situation usually occupied by* the breast- 
roll Hi front of the weaver. Thence the ribands pass 
diagonally to other rollers y, in the bottom rail of the 
back framing of the loom, and rising perpendfcularly,* 
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loom^ over the head of the weaver^ who^ from, time to 
^me^ as»already mentioned^ winds up thereon the fiiuahed 
riband. 




Cfl[Al». lU. 


PXiAlK WEAVING. 


ns 

The lay-cap and shoittleg are here shown in a separate 
dimwing. / 1 represent ,the shuttles, and m the haudS^ hy 
the reciprocating action of which the shoot is made. 
This handle moves in a horizontal slot or groove, wh^h 





is covered by a piece of wood connected to and moving 
with the handle. The laterid rtiovement of tliis handle 
to the position shown by the dotted lines m% effects the 
throwing of the shuttles, which then take up thev posi- 
tions on the sides of the warps opposjte to those which 
they before occupied, as il also shown by dotted lines I' : 
the next return movement of the handle m carries aU 
the shuttles back io their origfbal posftions: n shows 
the situation of the blocks which regulate^ the striking 
up of the sh(^t by the batten, as has been already ^de- 
scribed. • * 

Tne engine loom is chiefly used in •Coventry, which 
has long been the principal seat of the riband manufac- 
ture of England ; giving employment tq be 3 spnd 10,000 
looms, of wliich about one third only are what are called 
single looms, that is, constructed for th^ vjeaving of one 
breadth o^jly. •These last are mostly employed in the 
manufacturing of figured ribands, while the engine looms 
are generally occupied with ppiin goods. • 

The Coventry weavers have made so very marked 
improvement in their art since the legalised importation 
of foreign msDiufactured^silks, that afle of the most emi- 
nent manufacturers of that city has declared, that he 
idioiild, at this* day, blush for the work which even his 
best hands used formerly to famish ; that now their pat- 
terns and productions are fully equal to those of tb^ir 
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foreign rivals^ and qualified to come in successful com- 
petition with the most beautiful ribands wrought by the 
Lyonnese weavers. 

^Ribands are frequently ornamented by having what is 
ca^ed a pearl-edge given to them. This is formed by 
causing portions of the shoot to project beyond the edges 
of the riband; ^and the extent of these projections is so 
governed as that they shall assume a symmetrical appear- 
ance, aecording to the particular form required, whether 
as vfindykes, or scallops, or any other figures. This 
pleasing effect is produced by employing suppiementally 
to the warp-direads, and outside each edge, a cartain 
number of horse-hairs, which pass through mails in the 
harness in the same manner as the warp-threads, but 
which hairs will be drawn out of the riband by the act 
of it3 Ji)eing wound on the roller. The horse-hairs are so 
connected with the machinery of the loom as to be raised 
in the succession proper for forming the pattern re- 
quired. 

The following diagram exhibits tlk. mode of forming 
the simplest sort of pearl-edge. 

The lines a a represent the edges of the riband ; bb 
th^ shoot, and the figures 2, 4, 6, S, signify the number 

<V ■ Fig, 17. 



of hairs which have been included in the several threads 
of the shoot to whU;h the numbers are attached, in order 
to form the pearl-edge. It will be seen that, by varying 
the order of succession used for raising the horse- 
hairs, the form of the edge will be determined in the 
particular manner that is desired. 


OHAP. HI. PMW weaving. BM 

The commoner sorts of ribands, are “composed all^ 
gether, both warp and dbpot, of Bengal «ilk. Those of 
better qimlity are maYiufactured with a mixture of Ita« 
lian and Bengal silk; and the finest descriptions are 
made of Italian silk without any mixture. Riband is 
woven in pieces, each of which ifleasures thirty^six 
yards. 
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• chap. iv. 

FiotrwB wHAvnto* 

mmrfujLKt — awquitt <Mr ohkambntai. wbayokj, — 

ItmiPES, — CHECKS. — CHANdES OF COLOCHS. tWUXS. — 

^ |lllAW^jr.OOH. ^ DRA-W-Bor. — JACQUARD MACHIKE, TRIN- 

CtFLE AND HODS OF ITS ACTION. CARD-SLIPS. ADVAN- 

^ TAOE$ OF THE AtACHiNE. — Jennings’s jmfaovcment. — 

OI^A^ES TO ITS ORIGINAL INTRODUCTION IN LYONS. SU- 

VEMTORITY of french FAfftERKS. 

Th» {irooesses hiihett^ described are competent only to 
l£e fitimufaeture of plain goods ; and although, speaMng 
strictly, ail that is absolutely necessary to the wants of 
civilised man, in respect of the^art of weaving, is accom- 
plished when fabrics of this description are produced, 
yet fashion ancTthe lovC of variety have always, except 
in the very ludest conditions of society, occasioned the 
more ornamental a?id fanciful productioni* to he viewed 
with admiration and Adopted with eagerness. 

The cynic may sneer at the vanity which seeWs to 
adorn the human frame in varieties of colours, combined 
into forras^and^patterns of .still greater variety. But it 
would he difiic^t to show that the lowers of invention, 
and the ing^nujty which this vanity has called into ex- 
. istencc, have not 'been beneficially exerted in providing 
employment f6i thousands of industrious arti8$3i% in 
rescuing tens of thousands from thq miseries of hopeless 
’ndigence, and by exercising, in various ways, the mental 
faculties of Qur species. 

The groidttg^iKtelligence of m^pkind has long since 
led them all sumptuarjr laws) as useless, if 

not hurtful, communiti^, whether they are considwed 
morally or politically. The desire of obtaining that 
which may entitle us, in the opinion of our associates, 
io an incmiBed degree of worldly consideratimk, is a most 
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powerful incendve to Ace rfrtoee of iodu«rjr ^ 

lity ; qualities which iaud moat iitiportaiitly to 
advancement of aodetyi but which m idtogetlier w«pj^ . 
during its ruder stogea. ^ » 

It has been weO aaid hf*9, gelehritted pihQoiopliar^ 
whose profound investigations bave^been gr^y j|0ilni« 
mental in correcting many mistahmi notions upoir the 
science of govemment> whkh had long b^ estahHibed 
and held as incontrovertibhi axiomsi ^^at " the natural 
effort of every individual to better his own etm^dn^ 
when suffered to exert itself with freedom and aineeHt]^ 
is SO powerful a principle, that It is alone, and without 
any assistance, not only capable Of carrying on the aodety 
to wealth and prosperity, but of surmounting a hundred 
impertinent obstructions with which the foUy of human 
laws too often encumbers its operations; thsu^ the 
effect of these obstructions is always,jnore or less, either 
to encroach upon its friedom, or to diminish its secu^ 
rity.” ^ 

It would prov? a curious silhject of inquiry, to follow 
out, to their ultimate consequences, and tly-ough all their 
ramifications; the effects resulting* to society from the 
intj^oduction of new luxuries, ^o ascertain the (fcgree 
wherein the indulgence, by the wcaltlfy^ of wants callecf 
into existence by the very means afforded for their gra- 
tification, brings other enjoyments witjiin (he reach of a 
larger number, by reason of the new demand for indus- 
trious labour thus created ; and to leam ])pw a still larger 
class arq,. though the spirit of emulation, rendered so 
dasirous of acquiring an equal particijjiation in comforts 
enjoyed by their former eq)^s, as to give an Actual 
spur to their industry and ing^iuity. Luxuries, whf^ . 
they have been long enjoyed, become^, in u manner, 
necessary ta^ our h^|dnes8 ; to them, while 

others are not so d^ved,il to led ouiaA^ Itut^ered in 
the scale of society, a degradation to whmh but few in- 
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dividi^fl would wilHngly submit^ while the means cff 
avoiding it continue within their r^ch. 

To imagine that communities^ after once acquiring a 
re^|h for luxuries, can ever fall back to the primitive 
ue^es of society, is to conceive what never has occurred, 
and what, while the human mind remains constituted as 
it ever has been,^never will be experienced. The natural 
wishes of every man are placed upon the acquirement of 
something more and better than that which he at present 
eqjoys ; and society is thus led, by the concurring efFmts 
of each of its individual members, progressively and 
steadily onward. Legislative or governmental inter- 
ference may, indeed, retard the march of improvement, 
but can no more stop its course when it is once in action 
than it can stay the motion of the planets. 

Fiipue- weaving is the art of producing various patterns 
in the aoth, either by the introduction of threads of va- 
rious colours, or by a di^rOnt arrangement of the 
threads, or by using, in the same fabric, threads of dif- 
ferent substances^ t « 

This interesting art is of very ancient invention, and 
appears to h4ve be^n practised by the li^yptians at a 
very^ early period. Herodotus * speaks of a curious 
'breast-plate or cuirass, covered witli linen, which Sras 
sent by king Afnasis to the Lacedemonians, and which 
was highly ornamented with numerous figures of animals 
woven into its texture. The ^storian adds, that each 
of its apparently slender threads was actually composed 
of three hundfed'iBlament^ which, under«^a careful ex- 
amination, were «all distinctly visible. 

The improvements recei^tly introduced into this oma- 
mj ^ntal branch of the art have been many and important ; 
but previous to giving any description of these improve- 
ments, it may be ^ expl^n, gencraUy, the more 

simple, although more laborious and less perfect, means, 
whereby the wfaver was formerly enabled to produce the 
requisite varieties of form and colour from his loom. 
Stripes which occur througliout tlie length of the 
' • Lib.Uic.47. 
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piece are the efihct of using threads of different colours 
or substances in the warp s&one^ and do not entftil any 
additional labour upon the weaver. Stripes which run 
aoi^ the piece^ or in the direction of the dioot^are 
caused by using different shuttles, fu^ished with threads 
of the requisite colours and substances for the formation 
of the shoot. The only additional li\})Our thus occa- 
sioned to the weaver is that of changing his shuttle at 
certain intervals. A combination of these two methods 
will, it must be evident, produce a checkered pattern, 
and thus a very great variety of rectilinear patterns may 
be obtained. 

To call forth figures, flowers, or patterns of any other 
kind, different means are necessary. By dividing the 
warp between several leaves of heddles, which can be 
depressed at pleasure by separate treadles, th^ftis of 
different colours may be either concealed or brought for- 
ward upon the face of the goods, at the pleasure of the 
weaver. These threads may be made to change places 
one with the other, so as to i^veal or* conceal each in 
such a way as to make out the particular pattern in- 
tended. • « 

Where threads of different cSlours or substances are 
employed in forming, the shoot, the shuttles' containing* 
such different threads must be substitutfd as often as ife* 
required by the contempl^ed change of i^attem. To 
effect this substitution with but little trouble or loss of 
time to the weaver, a very simple but effectual contriv- 
ance is used. • 

One ot the troughs connected with *the shuttle**raoe 
must be made in two parts, thus ; — • 

The box, here shown, forming part of the trough jIn 
which the shuttle is placed between the warp and the 
pecker or driver, can be easily exchanged for another 
box, furnished with a different shuttle, having wound in , 

a thread of the kind wanted. In order to facilitate 
this exchange of the shuttles, the movable part of the 
trough is suspended from a centre of motion, as atb; 
by swinging, therefore, the box a on its centre, any (fee 



^56 BILK ri^NITFACTXnRE. PART m. 

of its diTifiions may be brought opposite to the driver, 
80 as exactly to coincide widf it, and to form part of the 
same trough in continuation of the shuttle-race. The 
upi^t bar of the shuttle-box . a works, as is seen, upon 


Fig- 18 . 



a curved arm c, which is furnished with pegs or catches 
to confine the bar in the prcciscf’ position which it should 
occupy. If more than three different coloured threads 
are wanted to form the' shoot, there may then be two 
movable boxes for the shuttles; one being placed at 
each end of the shuttle-race. 

tweeled or twilled’ cloth is a description of figure 
'’weaving depending upon peculiar arrangements of' the 
" threads that cbmpose the warp and shopt. These ar- 
rangements , may be almost infinitely varied and compli- 
cated, so that it would be difficult to convey a clear or 
adequate description of every variety; nor, indeed, 
wduld it be usefuf in a work like this tr» do so. It is. 


however, easy tb communicate an idea of the principle 
that ^*nteis into and govtfms this method of weaving, 
,i,jhich will be at once, understood by consulting the two 
following diagrams. 

Ftg* 1 y 


A 


A represents in section, but pp-eatly magnified for the 
purpose of clearness, a piece of cloth woven in the sim- 
plest manner. The circles are intended to represent the 
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sect? on of the warp^ and the waved line which passes 
alternately above and below each following thread of the 
warp is the weft or Ihoot : this on its return is, by the 
altered position of the threads of the warp, made to pass 
beneath those threads which it had before passed over, 
and over those under which it had *been previously di« 
rected. 

* . * Fig, 20 . 

n 

B represents, also in section, a piece of twilled cloth, 
wl^ere ^e waved line or shoot is seen to pass over four 
threads, and under one thread of the warp i while it is 
manifest that by the alternation of the hedges the shoot, 
with the return stroke of the shuttle, will pass under 
four threads and over one thread of the warp. 1^ must 
not be understood, thaf in weaving twilled faSrics the 
shoot invariably passes under or over four threads before 
interlacing with the warp, or that it tlien interlaces with 
only one thread ^ the number ^f threes so passed over 
may be two, three, four, five, or more, in fact, any num« 
her greater ^an one, although seldom fei^r than three ; 
and the interlacing may be with two or more thueads, 
according to the pattern which it is (^esired to producep 
and which of course will vary according as the numhe» 
of threads flSsed over or interlaced is greater or less. 
All the intersecting points* where the threads of the warp 
and shoot cross or interweave are more marked to^he 
eye from the circumstance of both ^thriadl being seen to- 
gether. • These points take the form pf diagonal lines, 
extending parallel to escli gther, across the face^of the 
cloth, and the degree of obl^mty will vary according to 
the number of warp threads paised over without inter- 
lacing with the shoot. In twiUs yf the coarsest fabric 
the shoot interwoven with every third thread of the 
Varp ; and in proportion as th^ matari^s wrought are 
finer, longer intervals are allowed, until, in some of the 
finest silks, the interlacing takes place with only each 
sixteenth thread. # 
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An the varieties of twiUingdepend upon die mountiiig 
or woridi^ Of the difiTerent leaves of heddles/or the har* 
ness of the loom ; these^ by their Tnaltiplicatlon and by 
theii connection ivith a greater number of treadles^ whi^ 
call be made to wqrk In different orders of succession, 
vary the arrangements for separating the threads of the 
warp in forming ^ the shed, thus, according to the wea- 
ver’s phrase, augmenting the number of leases in the har- 
ness. 

In forming patterns where the variety is extensive, 
the number of treadles that would be necessary to ac- 
complish this mode of weaving would be so great, that 
one man could not possibly manage them with his two 
feet. By placing one of these inadvertently upon a wrong 
treadle, the uniformity of the work would be interrupted, 
and the, pattern disfigured; and it could not be expected 
that, while urging forward his work with the celerity 
necessary for the adequate sup|*ort of his family, any 
man coidd so bestow his attention upon every part of his 
operations as to ensure tl^ absence of '•all errors of this 
description. 

The regularity an^l precision which are necessary in 
producing fanciful patterns of great ^v*friety require, 
'therefore, a different description of loom. To meet tliis 
necessity, the apparatus called a draw-loom was invented: 
by means of ^this the most comprehensive patterns were 
produced; and in using it the weaver was absolved from 
all extra attention^ having only to apply his feet, as in 
the •commonest kintt of weaving, to two •.readies alter- 
nately. The wot king of a draw-loom formerly required 
the.cohstant attention of two persons, one of whom was 
fn^ployed to raise the heddtes in their requisite order of 
succession, by pulling strings attached to the various 
leaves respectively, vvhile the other carried forward the 
operation of actual Weaving ; but during the year 1 807 a 
most valuable invention was brougfn into use and sub- 
stituted for the second person employed. The saving* of 
labour resulting from the use of this apparatus com- 
prised, perhaps, tlie least part of its advantages, since it 
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ranored, by the unerring certainty of its operation^ all 
possible chance of mistake in pulling a wrong atring^ 
wfaich^ while the office was performed by human hands^ 
could not but sometimes occur. The apparatus^ when 
once properly set up^ itself provided for all die operations 
and changes required. 

This machine^ which^ from its standing in the stead 
Fig, 21. 



of a person who was distinmiished by that name^ is called 
a draw-boy, will be now cfercribed ; and this will super- 
sede the necessity for giving any more particular explAn- 


MASVFACTpnB» fJkBfm. 

ation of the draw-loom as it existed |fier this most 
materi# improvemetit. ^ ^ 

21. is a perspective view ; 22. a pUb of tjbo 

machine ; 23. and 24^. are parts of the appaallttSj 

whfeb may be referred to for dtamr elucidation. Xbo 
same letters^ when^%ey occur in the different figuieil, 
apply to the same parts. 

JFfg, 22 . 
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' ' ' ^ \ 
etch md of wiiic& » connected wilb one of di^lreadlee 
of the looin. M% ^ wooden tmkk or dxed 

iii0i»»B8 tike freme parelld to and e c are brass plates 
screwed to these sbeSves, and pierced with a great nfiiii^ 
of holes to receive as tnany cordd^ Sor a purpose tliat 
will appear. F is a central rail |daced beneath the re- 
ciprocating axis A A, to this rail a]% fastened cords^ 
which^ passing throuj^ the perforations of the plates e e, 
are turned over rounded rods G G, and kept extended 
by thw weights hh: the rods G G are Suspended by cords 
at each end firom the ceiling of the room. To each of 
the*cords which passes from F thvough the plates e e, 
and just before they are turned over the rods G G, 
anotlier cord is attached. The latter cords are repre- 
sented by H, and hang loosely^ their upper ends 
connected with lines extending horizont^y acd>ss the 
ceiling of the room, to^hich tliey are fastened by one 
end, while the other end of each passes over a pulley 
placed at the top pf the loom; jnd tiie ]pave 8 of heddles 
or harness are all suspended by lines thus conducted. 

It will now be seen, that when any on# of the cords 
fastened to Che central rail F is^ptfUed down, it must 
drai^ one of the bords H, and act upon that part of the i 
harness which is connected with it ; one#of the weights < 
b keeps the cord at its proper degree of tension.^ It may 
be easily understood, that ihe harness being ^uranged in 
such succession as is required to raise and depress the 
leaves of heddles in a manner which iiteil produce thqse 
various situatidhs of the warp which arepecessary to the 
production of the required pattern, it only remaijis to 
provide for tlie regular and •successive drawing of the 
cords as they are mounted in the draw-b(^. This is tfle 
business of the machine, and is accomplished in the fol- 
lowing manner : — * 

The axis A A has fixed to it a semicircle d, grooved 
in its i>eriphery like a pulley, and with l)oth its ends 
divided §o as to form a cleft hook or claw. Each of the 
strings made fast to the rail F has a large knot made ip 
it, a little below the point where it passes through 
II 
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and wken the axis A is made to vibrate to and fro by 
the action of the treadles, as beftn-e mentioned, one of 
the hooks of the semicin^ d seizes upon one of these 
kndts, and dravring down the cord, raises the heddles 
connected with it. ® 

It must be remembered, that by the connections made 
between the various leaves of heddles the raising of any 
one of the leaves must occasion the depression of all the 
others. , 

The shuttle being then thrown, the other treadle is 
in its turn depressed : the axis A, with the semicircle d, 
in its return back, allows tlie cord to disengage itself 
from the cleft hook^ and to take its original position ; the 
semicircle then inclining over to the oAer side, its other 
deft, book lays hold of the knot made in the cord next 
in advance of the one opposite to that just released ; draws 
it down ; the shuttle is again thrown; and so on in re- 
gular succession, each claw in its turn seizing upt^n the 
cord next beyond the o^j^e directly opposite to that just 
drawn. The means whereby it is provided that the 
claws shall taike in succession only the alternate cords 
passing through e e a^e tliese ; ^ The two racks h and 
i, in the plan, 22., which are let into grooves ir the 
axis A, have t;eth like saws, but the teeth on one rack 
are inclined in a contrary direction to those of the other. 
These rack^ arer caused to ihove backward and forward 
in their grooves to the extent of one tooth at each vi- 
bmtory movefheftt of the axis, by the action of two cir- 
cular inclined pjanes of iron fastened to®the frame at L 
and against which th^ ends of the racks are thrown 
W means of spiral spring# concealed beneath each rack, 
llte semicircle is fix^d on a l^ox or carriage N, which 
slides upon the ax^ A, and has two clicks upon it ; one 
at /, which falls in{o the teeth' of the radf k, the other 
at m, for tbe^ teeth of the rack I : n is a roller, fixed over 
the box, and connected with the two clicks i and by , 
threads wound in opposite directions, so that pne dick 
it always raised up and disengaged while the other is in 
action. O is a piece of wire fixed to the frame in such 
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a manner as to intercept another small wire p(rojecting 
from the VoUer when Uie axis is inclined^ and to turn the 
roller a short distance: P is another wire, intended for 
the same purpose, fixed to the movable cross bar Q, which 
can be fastened as required at either a ^eater or lesser dis- 
tance from the end of the axis. If the roller n be in such 
a position that the click m is down while / is drawn up, 
the action of the apparatus will be this : — the semicircle 
first inclines to the direction shown in 21., and its 
hook draws down one string ; during this motion, the 
end of the rack i comes to the inclined part of the cir- 
cular inclined plane M, and is moved by its spring to- 
wards D the space of one tootli, which advance is main- 
tained by the click in falling into the tooth. On its 
return the axis thrusts back the rack t, together with the 
sliding box and semicircle, towards L, causing tlie claw 
to catch the next opposite string ; and in this manner 
the semicircle proceeds, advancing one string with each 
vibration, until it /caches the ^d of course. The 
tail of the roller n then strikes against the pin P, the 
roller is turned over, the click m is raised, ihd the other 
click I is broi4;ht into action upomthe rack h. By this 
meaiiis tlie semicircle is moved back oi^ tooth for each 
vibration towards M, until the wire projoatihg from the 
roller n meets the wire O, by means of which it is upset, 
the click m again comes int<I play, and the semicircle is 
by these means kept constantly advancing and receding 
with the most perfect regularity. . • • • • 

The machine which has just been detcribed was not 
in all respects the same as the Qrst mechanical draw^boy 
that was employed, upon which it formed a considerable 
improvement, by rendering it unne&ssary for the weaver 
to quit his labour .at the loom and resq^ it, whenever tlic 
semicircle hadVompleted its progression from one end of 
the frame to the other. This improvement jvas the con- 
trivance of a Mr. Duff; it exhibits great ingenuity, and 
the apparatus proved eminently useful, although liable 
to one very serious objection. The weight of the harA 
ness and the friction of the machine being considerable, 

• R 2 
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it wa& necessary to adjust accordingly the range of die 
treadles which gave it motion ; and in order not to oppress 
the weaver with the weighty it was requisite that he 
should depress each treadle to the extent of ten inches. 
The exertion of raising his feet so high^ and in such 
quick succession as was needed, proved exceedingly fa- 
tiguing, and even afiected ii^uriously the bodily h^th of 
the weaver. To remedy this evil, an engine maker, named 
Jones, fixed on the axis of the driving wheel or pulley 
D two cranks, each being about two thirds of the length 
of the radius of die wheel. But it was found, as indeed 
might have been expected, that tliis arrangement in- 
creased the load and friction so disproportionately to the 
advantage tliat was gained by shortening the tread, as to 
render it hardly available in practice. It was, perhaps, 
a rather better contrivance when a weaver, named Hughes, 
substituted for the above iiientioned cranks a small 
grooved wheel, which he fixed on the axis of the driving 
wheel, and connected with the treadles by means of 
cords passing over pulleys ; but the evil, although dimi- 
nished by tills means, was not removed. In the years 
1820 and 1821, another ingenious silk weaver, named 
Richards,* made a farther and cffectuid improvement, by 
attaching to l&c prolonged axis of tlie machine an arm, 
carrying a leaden weight of such magnitude as would 
counterbal^nce'^the v/eight bf the harness. 

The apparatus, thus improved, continued for a long 
time to pro^^; d^.gr.cat usefulness in figure weaving. It ^ 
detracts nothing from the merit of the inventor and im- 
provers of a machine which removed so many of the dis- 
advantages attendant upon the system of figure weaving, 
as then usually practised, that another and a better sys- 
tem has since beeiji imported from a neighbouring country, 
which has occasioned tbe laying aside of the draw-loom 
and its attendant draw-boy, for the production of figured 
silk goods. 

The contrivance whereby this new system has been 
'accomplished is the invention of M. Jacquard, who 
was a practical weaver of Lyons. Bearing his name, it 
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will probably prove a lasting record of his mechanical 
talent^ and will secure for his memory that fair harvest 
of fame^ ’which, ninhapplly, he has not lived to reap, 
having fallen an early victim to the intensity of bis 
mental application. 

In the course of the very few years which have elapsed 
since ijs first introduction into this country, the Jacquard 
loom has entirely taken the place of every other method, 
of figured silk weaving, and has been, in no small de- 
gree, instrumental in bringing that curious and beautiful 
art to its present state of advancement. The elaborate 
specipiens of brocade which use^ to be brought forward 
as evidence of skilfulness on the part of the Spitalfields 
weavers of former days were produced by only the most 
skilful among the craft, who bestowed upon their per- 
formances the most painful amount of labour., ^he 
most beautiful products of the loom in the present day 
are, how^ever, accomplishad by men possessing only the 
ordinary rate of skill, while the labour attendant upon 
the actual weaving as but little inore than that demanded 
for making the plainest goods. The carefulness and skill 
now required jn preparing the variolas arrrfhgements of 
the harness in the loom, or, to usc^the technical phrelfec, 
in hMdmg the niont^ire, are out of all. propbrtion less 
than were called for before the introducti<A of Monsieur 
Jacquard's invention, the principle and operation of 
which will appear from die following* drawings and 
description.* 

Tile apparati^ is fixed on the top o^tlfe loom, in*e 
perpendicufeir line with its harness, which is attached to 
the lifting hooks a a. These hixfics are passed perjxmdi- 
cularly through eyes in an eqtial number of horizont^ 
needles b c, which lie in rows in the frame d d. Of these 
lifting hooks and needles^ only eight ,jure shown in the 
drawings, in oAler to simplify the description ; whereas, 
in the actual machine, there are as many as ^00 of each, 

• The drawings inserted for the elucidation of the Jacquard machine 
are merely outlines ; a mode of delineation which is necessary, in order to 
render apparent its internal construction and action, which are concealed 
in the actual machine by the framing wherein the apparatus is contained. 

n 3 
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or fifty in each one of the eight rows^, forming as many 
leases tir lashes in the warp. The horizontal needles b c 
protrude through the frame dd at c, and are kept in that 
po^'tion by helical or spiral springs ee, placed in cavities 

• Fig. 25 . 


! : 

I lA 



in the frame d, and there confined by vertical wires fj so 
that any (fcgrcc of pressuK being applied against the 
points of those needles at c will cause them to retire 
into the franie (Jd, and, on the removal of this pressure, 
the elasticity of the springs will again drive jhe needles 
forward. The range allowed for this horizontal move- 
ment of the needles is limited by vertical pins gy passing 
through loops made ki the needles, and which stop them 
at a certain point. Close to these vertical pins, others 
are placed horizontally, upoil which tl|c loops of the 
needles slide, and by means of which they are retained 
in their pro]^er position. One of the needles is sjiuwn 
separately, for clearer elucidation. 

^ Above the frame d d is another frame A, having bars 
ranged horizontally at right angles with the needles, and 
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in number equal to the rows of lifting hoo)cs. This 
frame h is alternately raised from or lowered upon the 
frame dd, by a lever attached to and acting with the 
treadle, and die length of the lifting hooks is so adjusted^ 
Fig, 26. , 


that when the frame h is lowered the lifting bars would 
BO insinuate themselves under the curved ends of the 
lifting hooks as to raise them when the frame h is again 
raised. For this purpose, the lifting bars, which in 
shape are something like blunted knife blades, have their 
broad parts a little inclined out of the perpendicular, so 
that their lower edges shall not strike in their descent 
against the curved extremities of the lifting hool^, ^hile, 
by their continued depression, the flat^parts of the bars 
will come in contact fMth those curves, and force the 
hooks somewhat back against the springs. These, at 
the moment they* are freed frctn the ptessure by |Jie de-' 
scent of die bars below the curves, force the hooks back 
into the veiitical position, whioh ensures fheir being sus- 
pended on the lifting bars with tlie upward movem&it of 
ihS frame h, • ’ • 

It will be observed that half the ntmber of lifting 
hooks are attached to the.lifting bars^ wl^e the other 
half remain disconnected with them ; this has been ef- 
fected by the forcing back of the needles, dirough the 
eyes of which those lifting hooks are passed, and which, 
by diat act, are thrown out of their perpendicular, and 
are thus carried out of the*range of the lifting* hooks. 
All, therefore, that is funner wanting to govern^ the 
raising and depressing of the different portions of the 
warp is a ^stem for •managing the retirement of the 
proper needle within the frame dd, and, consequently, 
for influencing the taking up of the proper heddles by 
means of the horizontal lifting bars. 

This system of management is effected by the agency 
of a square revolving bar, and a succession of perforlted 
R 4 
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The revolving bar is perforated ,on each of its four 
sides^ ivith holes^ answering, in number and position, to 
the points of the needles at c ; and one or other of these 
sides is brou^t into contact widi that same part of the 
frame d, at each depression of the treadle. 

In the absence of the cards or slips, die points of all 
the hcrizontal needles h c would enter into the perfor- 
ations ol’ the revolving bar, and every one of the lifting 
hooks would be taken up on the lifting bars ; whence the 
oihee of the cards becomes apparent. These are par- 
tially perforated, in suebj a manner as to make out the 
intended pattern by means of the partial influence they 
are made to eiert in causing the retirement of the hori- 
zontal needles. It will be seen, by reference to the cards or 
i lips, that their perforations are not so numerous as those 
6n the sides of Cie revolving bar, and that diese holes 





r 

occur at irregular positions. If, then, one of these slips of 
card be made to cover the side of the revolving bar which 
is opposed to the porats of the needles, such of the latter 
as do, not coincide with the perforations made on the 
slip will be driven back against their helical spring^. 
Th^ir lifting hooks will, consequendy, be carried beyond 
the^ange of the lifting bars; while all those needles 
wh^ find coinciding perforations in the canl slip will 
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pasB through it inlo the perorations of the W ; 

their lifting hooks will^ on the depr^sion of 
h, he engaged by the Hftihg bare ; and those pOitioBa of 
the harness which are connected^ with them will«be^ 
drawn up. . * 

The penorations in the slips are so placed as to occa- 
sion that succession in the raising of th# harness which 
will make out the intended pattern. For this purpose 
it is necessary to have as many cards or slips as there 
are required threads of shoot to make out or complete 
the pattern ; this number of cards^ where the pattern is 
large, or of great variety, is very considerable. The 
whole of them are fastened together by threads at their 
extreme ends or corners, in the manner shown in the 
drawing ; and they thus form a kind of endless chain, 
one complete revolution of which makes out the paitfem, 
which the continued working of the loo]n repeats to tim 
end of the warp. • 

The revolutions of the card slips with the revolving 
bar, and the precision with whidi they Ihust take their 
position upon it, so as to cause the coincidgnee of their 
perforations, provided for b/ conical studs i i ugon 
the revolving bar, upon which sfuds the slips adjust 
therafelves by means of the larger perfdtations j J made * 
in them for ^at purpose. * 

The punching of these cajd slips for the composition 
#f different patterns is a distinct and separate business 
from that of the weaver, to whom the g^r^s are given 
out, togethei: wkh the silk to be woven, by the master 
manufacturer. A sort of property in the pattern is thus • 
retained by the master, wliicl^ should it become i fa- 
vourite with the public, proves to him an affair of some 
considerable advantage. * 

The regula»^and successive revolutions of the square 
revolving bar are thus managed. 

bar Jc must be hung by its end pivots / in a frame 
m, which is so jointed above as to swing from and to 
the side of the frame d with an unvarying motion. Thg 
bar, which has been shown separately, will be seen to 
* • Note GG. 
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have at one end four pillars nop and q, into which the 
hook f catches in succession^ so as to cause the bar to 
make one fourth of a revolution. The precision of this 


Fig. 29. 



movement is also guarded by a bar, shaped like the letter 
'P reversed, its t, which is pressed on the two upper pil- 
lars of the revolving bar by the action of a spring. The 




CHAP. IV. 


FIGURE WEAVING. 


s: 

frame m is swung from the frame d by the roller u, 
which^ being attached to the frame h, rises witbfit^ and 
works in the hook-shaped bar v attached to the frame 
ffij causing the latter to swing on its upper joint ; an^ by 
the same means the depression o£^ the frame h must 
again draw the frame m to^ the position it had quitted 
against the frame d. 

The catching of the hook r in the pillar n permits 
the swinging of the frames only through the turning of 
the revolving bar, the outer vertical side of which is thus 
made to take a horizontal position in the upper part of the 
frame m. By its return against the frame d, another of 
the pillars, o, is brought within the hook r, and secured 
in readiness for the next swinging movement of m. 
The revolving bar is thus seen to have both a vibratory 
and a revolving motion ; the first occasioned Vy the 
swinging of the frame m, to which it is connected on its 
• pivots, and the seconcf by the restraining action of .the 
hook r, ' 

The cord w x%o connects tHe two opposite and similar 
hooks r and y, tliat the drawing of thij cord upward 
wiU throw tfic hook r out of action, and cause the sue- ' 
cessive catchinfi^ of die iiillars nop and q by the hook y 
instead, when the motion of the revolving bar will ne? 
cessarily be reversed. This provision's made in order 
to enable the weaver to s'epair any ^ccid^nt that may 
occur, through the probable breaking qf the warp threads, 
or the possible disarrangement of ^jie^ harness. The 
movemept of^the card slips being ‘of* course reversed by 
this means, the weaver tries back his*work sufficiently 
to accomplish his purpose ; Jhnd then, by pulling down 
the cord w x, the lower liook i^ released, and the upper 
one is again engaged, so that the revolving bar and the 
card slips oqce more proceed in tkfe forward direction, 
and the weaving again advances. 

*, The lines numbered I, 2, 3, &c.repre8€fit the card slips 
and their situations during the working of the loom. 
The junction of the slip numbered 175 to that numb^ed 
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1 shows how^ by the repeated succession of all the 
cards^ the endless repetitions of the pattern are produced 
in the manufacture. 

will be observed^ that the card slips are so perfor* 
ated, that^ in addition to the blank spaces necessary to 
make out the particular pattern required, tliey likewise 
oppose blanks, akemately, through their whole extent, 
to each intermediate row of neetlles in the frame d» If 
the card No. 1. entirely covers the first, third, fifth, and 
seventh rows of perforations in the revolving bar, the 
card No. 2. will, in like manner, cover the second, fourth, 
sixth, and eighth rows ; by which means the requisite 
succession of the harness is uniformly preserved. 

Availing himself of this necessity for covering the 
alternate rows of perforations, Mr. J. Hughes, of Bethnal 
Green*, h^s ingeniously proposed to employ the same set 
of card slips in producing two distinct patterns, by using 
their intermediate blank spaces, arid causing the requisite 
succession of the harness by means of other cards, per- 
forated accordingly, and Which are fixed, with that view, 
on the different faces of the revolving bar, so that the 
' first and third faces (have their first, third fifth, and 
seventh perforations covered, while the second and 
lourth faces have Jieir other four alternate rows con- 
cealed : these fi?2ed cards thus become substitutes for the 
intermediate blank spaces on (the revolving card slips, 
and some part of t^e expense and labour connected with 
tjie second pattern are saved. 

The Jacquard loom has proved so bciroficial to the 
weaver, by simplifying tlie most difficult portion of his 
labour, and by so importailrly economising his time in 
the preliminary, and, ip him, profitless preparation of 
his loom, that he complains not of the exertion for which 
it calls in depressing ^the treadle and lever, alffiough this 
exertion must needs be very considerable, from the fric- 
tion of its parts, the resistance of so many springs, and 
the raising of the numerous weights, by the re-action of 
which the harness of the loom is depressed. It is some 
timfe, however, ere the weaver who adopts the use of this 
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really beautiful apparatus becomes suiHciently familiar 
with its arrangemeuts to carry forward his laboitr with a 
satisfactory degree of celerity ; but when this is once 
accomplished^ the comfort which he derives from ^ose 
arrangements affords ample amendg for the cares of his 
noviciate; and there are not any by whom^ under such 
circumstances^ it would wiilin^y be abandoned. 

The Jacquard apparatus is provided by the master 
manufacturer^ and continues, of course, equally with the' 
card slips, to be his property ; an arrangement rendered 
necessary by the poverty of the weavers, scarcely one 
of# whom could furnish the means for providing the 
maclune. 

Each set of cards, when it is removed from the loom 
to make room for another set with a different pattern, is 
carefully tied up, and, as a distinctive label, tl^ bundle 
has attached to it a portion of the fabric which has been 
woven, so that the maiAifacturer may know, at a glance, 
what set of cards to employ for the production of any 
one of his parti ctlar patterns.* • 

The general introduction of tliis apparatus was im-* 
peded for ^me time, owing to th^j greA height which * 
was required iij tlic apartment Tlestined for its erection. 
W'itliin the last twelve months, an imjirovemcnt has beeff 
effected, which renders the invention biore extensively 
available, by admitting of jts erection in apartments not 
beyond the ordinary height of chanibers inhabited by 
silk weavers. This improvement was brought under the 
notice of thft Society for tlie Encouragement of Arts, 
Manufadlures, and Commerce, and was* on that occasion^ 
deemed deserving of reward teth pecuniary and honorary. 
This society has always been a^ve to tlie great import* 
ance of the silk manufacture to this country, and has 
done more for the encauragement sf ingenious artisans 
in this bran<^ of industry than has been, or than could 
be^ effected by the patent laws uiider the present system ; 
the great bulk of the inventors being in a situation of life 
whicli deprives tliem of all means for securing to tliem- 
selves the privileges of a patent. * 
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To give an intelligihle account of the alteration thus 
effected^ it is necessary to explain, that the cords where- 
by the leaden weights, which are called lingos, are at- 
tached to the harness, are each led through a hole in a 
board in front of and somewhat lower than the breast- 
roll of the loom ; this is called a comber-board ; and its 
numerous holes are so disposed in lines, that the .rows 
which cross the loom comjprise a greater number of holes 
' than the rows which run in the direction of its length. 
On the other hand, the rows of lifting hooks contained 
in the apparatus above are in the greatest number in this 
last-mentioned direction. In attaching the harness, to 
the lifting hooks, it had been usual to connect each cord 
with that inrlividual hook which would have stood in the 
most natural relation to it, provided the comber-board 
and lifting hooks had stood in the same rlireetion ; but 
as they do not so stand, it is evident that this disposition 
of the cords must occasion a tVlisting of them among 
each other; and hence arose the necessity for carrying 
them through a Wider rihige of space,' that the chances 
of entanglement or confusion might be diminished. This 
mode of connecting the harness with the lifting hooks is 
called the London tie! * The improvement consists in 
Connecting each Cord with the individual hook wliich 
stands in the illost natural relation to it in tlic actual 
position of the different parts.: this is called the Nor- 
wich tie and by reason of its diminishing the chances 
of entanglement ^niong the numerous cords, makes it 
prafcticable to confine the harness within a. narrower 
range of space. * 

BesMes the economy of.^ space thus acquired, it was 
fouRd practicable to dii^iinish, in some degree, the height 
given to the framing of the apparatus ; and the com- 
bination of these ti*\) circurostamces brought the whole 
machine, as has been before mentioned, within the height 
of chambers sUch as are commonly inhabited by journey- 
men weavers. Previously to this alteration, it had been 
by, no means uncommon to cut away the ceiling of the 
apartment in the spot directly over the Jacquard appa- 
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ratus^ but it is obvious that recourse coiuld not always be 
had to eym this bungling expedient. * 

The Society for the Encouragement of Arts has very 
recently given encouragement to another alteration^ Wlydli 
eflbcts a very desirable simplification of this ingenious 
invention^ di^nsing altoge^er with the helical springs 
whitdi. serve to push forward the needles^Md substituting 
cords and perforated boards for the Hfting hooks and 
lifting bars of the original madSine. 

This improvement is the contrivance of Mr. 'VTilliam 
Jennings^ a practical weaver and machine^maker, of Beth^ 
nal Green. The means whereby it is attained will appear 
on consulting tlie following dii^am 


Fig. 30. 



The cor^ attached to the harness^ of wMcfaj to avoid 
con&sion^ eight only are here given, are fastened to the 
top of the frame aa,bb, which is to be raised by tljp 
action of the treadle and lever. The under board 6 6 of 



ituK t^r. 

lliM fi«ine^f&rcm^whifihtliec(n^pM 

is perfbriiited wit& ilie requisitie i^ber of hfll^ ; ^ hx 

oonBecdon vri^ each one of these holoi$ k aoins4 

a width of which is lUOrowisr thfut the ^tameter ^ the 
I i^oi 9 whidi ^ proceeds. This perforated board bh 
answers the same purpose as the lifting bars; for each of 
the harness coi^is having a knot mads in it in itie exact 
spot to which &e lower board hb of die frame will de* 
scend with the return afroke of ihe leteSt, dther these 
knots wiU^ hj the protruding of ihe Heedto aa at o c> be 
detained upon the upper surface ^ hb itpm their ina- 
bility to pass through the slitSi or^ by Ae passing back 
of the needles^ as at d d, the knots will be made to coin- 
cide with the holes in h through which they are small 
enough to pass freely* The portion of the harness with 
whivh^they ard connected will, consequently, not be 
raised. Anotlier perforated boaid, e e, is placed beneath 
the horizontal needles, and thrpf gh this the cords descend 
to the comber-board //, which is similar to the one for- 
merly described *the cords of the harness, passing through 
this, are kept extended by the plummetp, or lingos, at 
their bottom ends, ^nd these perform the office of springs 
in bringing forward the horizontal neec^ oc, dd, when- 
ever they ineet with coinciding perforations in thtr re- 
volving bar ; Cie lifting cords then insinuate themselves 
between thg slits, and arc raised by means of their knots, 
as before descrited. 

For clearer elucidation, the board bb is here given, 
with its circihat' holes and riits for thq passage or de- 
tention of the ^ots. It must be borne in lOind, that 
instead of the small number here delineated^ this board 
ha| 400, and sometimes even a greater number, of holes 
and slits, but the indi&don of which in so small a space 
as this diagram wopld have rqpdered it %ss clear and 
intelligible. 

In the course of the very few years during which the 
Jacquard machine has been known in Engird, it has 
been thus materially simpli^ed and improved ; wliile in 
Eyons, the city of its birth, it still remains unaltered. 
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eiu:ounter niostiiljttt^ annoyances feom his €ellOir- 
citizensj who^ye bl§^ IHp matenally,beii^ted by his 
ingenuity. Several y^ars elapsed lj^£ore h^ machinery 
was generally 4klopte^ jbtfipg wliich peiflod a thousand 
obstacles nj^re o^sad io Mb in^;pduQtion ; a fact which 
can well credited by iH persons who &aye had op- 
portunities ^or obsel'viDg with what pertinacity (id forms 
and practice are adhe^ to by the common-place l}ulk 
of every community; and hoi^^ great is the disinclination 
of the operative i^edhanic to a^opt improvements which j, 
with a self-sufficiency engehdered by the dexterity ac- 
quired in following old methods^ he i8f>lea6ed to con-« 
demn as ilfew-fangled nonsense” * ^ • 

The mode whereby the perforation^ in the c^d-slipfi 
are so mi^e as to influence the raising ^f "different ^por- 
tions of tj^e warp threads in the order of succession neces- 
sary for maldng out tlie desired pattern, iS exceedingly 
ingenious. 

The pattern — or, a? it is called, tbcsdasign — is drawh 
of a size ^uch larger tbto it is intended ^aU be given 
to it in" the fabric, upon paper pjhewpusly di- 

vided by lines jnto very small" squares, in tbeVianner'* 
described in the following flgpr^^e cross lines of which 
represent t}ie intersecting threads 6f the goods. This 
mode of proceeding long beeh* tbllowed in building 
the mmtu^e of draw-looms ; l^at is, in preparing them 
fd{ weaving intricate or extensive patterfls. 

Placing this pap^r before him, and provided with a 
frame containing a number of vertical threads answ^ng 
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to the warp of the goods^ sufficient to comprise the width 
of the design^ the workman proceeds to read on the design^ . 


S2. 



by taking up with a very long needle such of the threads 
as are intersected by the»*pattern, inserting by its means 
a cross thread under these, and carrying if over all the 
remaining threes in, the same line ; repeating this process 
until he has inserted as^great a number of shoots as there 
&re of cross lines occupied in making out the pat^em^ 
and which sometimes amount to as many as five hundred 
shoots. Thqs, in fact, transferring the design by a suc- 
cession of what may be called darning stitches from the 
(uled paper to the threads in his frame. 

To facilitate thd reading on of the design, every tenth 
line which divides the pattern paper into*^uares is 
descnbed in a bolder manner than the other lines. When 
the is extensive^ the operation is generally per- 

formed by two persons,* one of whom directs what threads 
are to be raised, wlnle the othef makes tlie necessary in- 
sertions of the needle. In reading on tlie design here 
given {/ig> SQ*), the beginning would be made at the ^ot- 
tom, and as the spaces on the paper are always counted 
from right to left, the instruction would be, pass thirty 
and take two*" Part of the flower is described in tlie 
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second row of squares, and the instruction for this would 
be pass nineteen, take three ; pass eight, take two/' 
The third shoot comprises other parts of the flower, and 
the workman would be told, pass ten, take threa ; pass 
five, take five ; pass seven, take •two; pass se\en, take 
four and proceeding thus with as many cross shoots as 
thei^ are of transverse lines on the ^per, which in this 
case comprises only thirty-five, the whole design would 
be included. 

When this is done, the next operation is to attach the 
threads thus interlaced to the card-punching machine. 
This piece of mechanism is in every way similar in its 
principle, and nearly identical in its arrangements, with 
the Jacquard machine; being, like it, provided with lift- 
ing-cords, and wires, and needles, all connected in the 
manner already described in this chapter, so that%y pull- 
ing the lifting-cords, the needles will be protruded. In 
front of these needled} and answering to the revolving 
bar, a perforated plate, about two inches thick, is fixed : 
each of the perforations inaUls is prdMded with a move- 
able steel punch or cutter of a cylindrical form, so that 
the protru|ion of any of the needles will drive forwartl 
their correspoivding punches, and deposit them in another 
sifhilarly perforated iron plate, abouf one inch in thick- 
ness, temporarily applied for that purpose against the 
face of the plate first described. , • 

One end of each warp thread in ^e pattern is then to 
be connected in succession with the individual lifting 
cords of the machine; and it is evident that if the difier- 
ent thrAds which form the shoot, tod which for this 
purpose are made to hang ^ut on each side bayond the 
selvage of the warp, are taken s^arately and in sugzession 
by each end and drawn upwards, all the warp threads 
wherewith each cross .thread is engaged, will be sepa- 
rated from \he rest, and may be collected together in the 
hand ; by then pulling them, the partiaular'lifting cords 
tb which they are attached will be drawn, their corre- 
i^nding ne^es will be protruded, and the cylindrical 
cutters by that means driven out of the perforatictos in 

• B 2 
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the fixed plate into the corresponding cavities of the 
moveable plate. 

The blank card-slip, which is to be perforated, is next 
applied to the face of the moveable plate, and against 
the points of the punches ; and both being then removed 
together, and placeil upon a third perforated plate in a 
press, the puncheiTare driven through the card-slip in the 
requisite spots. The punches being replaced in the ma- 
chine, a second idioot of the thread pattern drawn up, 
add its interlaced warp thread pulled as before, the 
punches connected with the answering lifting-cords and 
needles are in like manner protruded into the moveable 
plate, and forced through another blank card; and, by pro- 
ceeding in this manner, the whole series of card-slips will 
be unerringly prepared. Having been previously num- 
bered, '^hgre is no difficulty in attaching them together 
in their proper order of succession, holes for this purpose 
being made by the same action of the press which stamps 
the perforations for the pattern, punches for this purpose 
being permanently' inserted in proper; cavities of the* 
moveable iron plate. 

A modiiicatibn of t^ie J acquard machine has been intro- 
duced to use by Mr. Sailiuel Dean, of Bethnal Green, also 

operative weaver. In this the card-slips are altogether 
dispensed with, <by adopting the use of two revolving 
bars placed on opposite sides of the machine. Each of 
these bars has eight faces, and the loom is actuated by 
two treadles. The variations of pattern are provided for 
in the working of this, machine, by temporarily stopping 
speh holes in the revolving bars as will infi&ence the 
raising pf those Uireads of the warp upon which the pro- 
duction of the pattern depends. It is quite obvious, 
however, that this modification can only be applied to 
the production of v^ry simple patterns, it being capable 
of employing no more than sixteen casts of the shuttle 
for their •corqplction. This altered arrangement is, 
therefore, of vei-y limited utility, and bears no com- 
parison with the truly valuable invention of Jacquard. 

In one branch, and that an essential one, of the in- 
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teresting art of figure weaving, the manufacturers of 
Lyons epjoy a superior reputation to us ; theii* desigmi 
are more pleasing, more varied, and display a more cor- 
rect taste than ours can boast. For this superiority there 
is a very sufficient reason fumishqfl, by the establish- 
ment existing in that city of the School of Arts,” 
which offers valuable means for tlie 6h|dy of drawing in 
all its various branches, and where pattern designers are 
ably instructed in all the best rules of the art which they 
cultivate. 

The English have been considered inferior to their 
continental neighbours in the faculty of invention, at 
least in this particular branch of the fine arts. Without en- 
tering into the investigation of this question, which might, 
perhaps, in any case, be decided more under the influence 
of national partiality than according to the fact, k must 
be owned that the French have adopted systematic means 
for calling forth and in^roving the talent of tasteful in- 
vention ; while with us this is left entirely to individual 
and unassisted ef(prts. It is, J>esides,^probable that tlic 
favour wherewith French patterns are received by the 
leaders of fashion in this country, tends «till further to* 
repress the ^orts of English artabts’ as far as originality 
is c^cerned ; siifce it is found more pi;ofitable to imita^ 
or to copy patterns, thus recommendet^ to the genend 
adoption, than to venture upon producing others, which 
would be without this advdhtitious value. * 
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, CHAP. V. 

MECHA^ICAL^ OR POWER-WEAVING. 

OniAT ADVANTAGES OF MACHINERY IN ABRIDGING LABOUR. — 
FIRST PROPOSAL FOR A POWER-LOOM. — - DR. CARTWR10HT*S 
INVENTION. — CAUSES OF ITS LITTLE SUCCESS. PARLIA- 

MENTARY REWARD. — Austin’s power- loom. — mode of its 
ACTION. — reasons FOR PREFERRING HAND-WFAVINO FOR 
SILKEN FABRICS. — HAND- POWER- LOOMS. MR. SADLER*« IN- 
VENTION. DOUBLE AND QUADRUPLE LOOMS. PROPORTION 

WHEREIN THEY ARE SAID TO ABRIDGE LABOUR. 

The Ine^ns of substituting mechanical power for the 
labour of the hands in weaving must he classed among 
the splendid offerings made by fjenius at the shrine of 
utility. 

The facility thrs giver>«to the production of goods has 
alway.s excited the apprehensions, and frequently has 
prompted the hostility, of persons previously employed 
in the\r manufacture. Zven aniong otlier and better in- 
fc/rnicd classes th-'re have not lieen wanting systcn-atic 
opponents to the^ introduction of machinery, who, taking 
up tlie broad line of argument maintained by Montes- 
quieu, have asserted that the saving of labour is hurtful 
to the true interests of communities. That the first in- 
troductions of ific^hanical facilities to labour have been, 
aud must always he, accompanied by hardship to the 
artisan^ previously cinployci^l in any branch so invaded, 
is a position which, although frequently much exag- 
gerated, is yet incontro^ertihly true; but however much 
the fact may be depjpred, and however strenuously the 
benevolent man should set himself to dovise and to 
practise means^for alleviating the unavoidable*evil, there 
still would he but little wisdom, and, taking a mure 
extended view, but little real philanthropy, in setting 
bouuds to the progress of improvements which are cal- 
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culated to bring the enjoyments and conveniences of life 
within the reach of a larger number of individuals. The . 
injury to the deprived artisan is probably but temporary, 
while the benefit to society is lasting and progressive. 
The very individuals who suffer from this kind Gf in- 
terference with their own particulaf line of pursuit, are 
interested in fostering improvements in regard to every 
other article of human pr^uction. The class of con- 
sumers must always be more numerous than diat of pro- 
ducers ; and it would be difficult in the present day to 
maintain the proposition, that the lasting interests of 
the many are to be sacrificed for the temporary advan- 
ta^ of a number comparatively insignificant. 

• It can scarcely be considered as properly belonging to 
a treatise on the silk manufacture, to enter historically 
and at length into the question of the first invention of 
power-looms ; or, to speak more correctly, intoa descrip- 
tion of the means pronosed for their achievement, since 
the practicability of ^ch an adaptation was imagined, 
and projects for its accomplishment were published, many 
years before theSe were submftted to the test of practice. 

As early as the close of the seventeenth century, the 
drawing a»d description of a l^m for mechanical weav? 
in^ was presented to the Royal Society of London. Al- 
though there is every reason for believing that tfifs 
circumstance was wholly unknown to tlft ingenious aut^r 
of the actual loom first employed in ^is yysry interesting 
object, there does not appear to ei^st any material dif- 
ference between this machine and the earlier description. 
The conception and accompliphmenf of this important 
invention, by a gentleman totally uitconnected with tfie 
pursuit of manufactures, ^acquainted even aUtlie time 
with the commonest processes^ used in weaving^ whose 
pursuits in life were of a nature wholly foreign to the 
mechanical arts, and whose attention was drawn to the 
subject by*circum8tances purely accidental, is a fact so 
curious and interesting, that the insertion of the follow- 
• fng letter, which the inventor, the Rev. Edmund Cart- 
wright, D.P., afterwards wrote upon tlie subject to the 

B if • 
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respectable secretary to the Chamber of Commerce in 
GlasgoWr needs no apology: — 

** Happening to be at Mntlock fn the summer of 1 784, 
1 fell in compctoy with some gentlemen of Manchester, 
when® the conversation turned on Arkwright’s apinning 
machinery. One of the company observed, that as soon 
as Arkwright’s pi^ent exph*^ so many mills would be 
erected, and so much cotton spun, that hands never could 
be found to weave it. To this observation I replied, 
diat Arkwright must then set his wits to work to invent 
a weaving mill. This brought on a oonversation on the 
subject, in which the Manchester g^tlemen unanimou^sly 
agreed that the thing was impracticable ; and, in defence 
of their opinion, they adduced arguments which I cef- 
tainly was incompetent to answer or even to comprehend, 
being tp^^y ignorant of the subject, having never at that 
time seen a person weave. I controverted, however, the 
impracticability of the thing, by^xemarking that there 
had lately been exhibited in London an automaton figure 
which played at chess. ' ffow you will^not assert, gen- 
tlemen,’ said I, ^ that it is more difficult to construct a 
machine that shsll weave, than one which shall make all 
tRe variety of moves whi^h are required in that compli- 
cated game.’ o 

Some little tirpe afterwards a particular circumstance 
recalling this conversation to my mind, it struck me that, 
as in plain wearing, according to the conception I then 
had of the business, ^bere could be only three movements 
which were to fylioyr each other in succession, there 
would belittle difficulty in producing and repeating them. 
Fuil of, these ideas,^! immediately employed a carpenter 
and smith to carry them into effect. As soon as the 
machiir was finished, I got a weaver to put in the warp, 
which was of such materials as sail-cloth is usually made 
of : to my great delighc a piece of cloth, sucb as it was, 
was the produce. As 1 had never b^ore tu];ned my 
thoughts to any ''thing mechanical, either in theory or 
practice, nor had ever seen a loom at work, or knew any 
thing of its construction, you will readily suppose that 
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my first loom must have beai a most rude piece of ma** 
chinery.* The warp was placed perpendicularly;* the reed 
Ml with a force of at least half a hundred weight ; and 
the springs which threw the shuttle were strbng ei^oii^ 
to hsTe thrown a Congreve rocket ;*in short, it retired 
the strength of two powerful work the machine 

at a slow rate, and only a short tihie. Conceiving, 
in my great simplicity, thdt I had /iccomplished all that 
was required, 1 then aecurM what 1 tlj^ii^t a most va^ 
luable property by a patent, 4th of A^iil, 1785. This 
being done, 1 then condescended to see how other people 
woue ; and you will guess my astonishment when 1 com- 
pared their easy modes of operation with mine. Availing 
myself, however, of what 1 then saw, 1 made a loom, 
in its general principles nearly as they are now made : 
but it was not till the year 1787 that 1 eomj^lell^ my 
invention, when 1 took out my last weaving patent, 
August 1. of that years'* 

The history of this invention is farther curious, as 
illustrating somesof the many difficulties which so fre- 
quently attend upon the introduction of new plans, and 
which call for the exercise of patience the most unwea-^ 
ried, and of energies the most lAquenchable, to p/bserve 
in^ntions of even the very highest value from falling inccf 
neglect and oblivion. How many suclt inventions ha!^e 
been so lost to the world, at least for a time, it were vain 
to enquire; that they have been manv'will w readily ac- 
knowledged, when it is considered how seldom are sera 
combined in the same person, the fatShAy of inven^on, 
with themiore active and, perhaps, mofe difficult quali^ 
of perseverance under repeated difficulties anc^ ffiSap- 
pointments. The man of*common place endowments 
will combat steadily and successfdlly against the t^anny 
of circumstances, while^tbe aspiring efforts of genius are 
chained down by the hands of ignorance and prejudice. 
It were, perhaps, wrong to cast this censqfe upon society, 
unqualified by the further remark, that inventors are 
frequently found too far in advance of the age in which 
they live. The invention of Dr. Cartwright itself af- 
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fords evidence of this fact. Power-looms could not have 
been expensively employed at the period of their in- 
ception, when the supply of cotton wool did not amount 
to one tenth part of the quantity which now passes an- 
nually through the hands of our manufacturers. Even 
had the supply of the raw n<aterial been increased pro- 
portionally with the means for its conversion, the quantity 
of fabrics which power- weaving has been found adequate 
fo produce would have far outstripped the then existing 
wants of mankind. 

At the end of three years from its first conception, 
Dr. Cartwright, having, as we have seen, secured to him- 
self tlie benefit of his invention by patent, • erected a 
weaving mill at Doncaster, and furnished it with looms 
wherewith to prosecute the business of weaving. These 
machirf^ were evidently found to be incomplete and in- 
sufficient for the purpose, as the reverend doctor pro- 
cured grants of three other parents successively for 
improvements upon his first invention ; the last of these 
patents being dated the IStli of Nov-mber, 178H, as 
appears from the report of a committee of the house of 
commons, to wlrom the doctor*s various patents w^re pro- 
duced', and not on the"st of Augiibt in thfe‘ preceding 
year, as erroneously stated in the foregoing letter ; t\is 
last being the il^te of the third patent granted to Dr. 
Cartwright for this object. 

In the many alterations rendered necessary by these 
improvements, and Ih the disbursements indispensably at- 
tendjint upon tbe^ establishment of so important a con- 
cern, Dr. Cartwright expended a sum of moaey equal 
to between .‘10,000/. and 40,000/. ! and was compelled 
to abandon his manufactory.' 

Subsequent to this, iit the year 1791 > Messrs. Robert 
Grimshaw and Sons, of Manchester, erected a weaving 
factory calculated to contain 400' power-looms, and en- 
tered into an a^eement with Dr. Cartwright fora licence 
to use his patent. But this establishment was from the 
first viewed with extreme jealousy on the pait of the 
operative weavers, who feared lest the employment of 
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machinery for effecting the object of their labours should 
deprive them of the means of subsistence. Tlh'eats were 
held out by anonymous letters, with a view of deterring 
the parties from proceeding with their factory ; ^nd no 
sooner had Messrs. Grimshaws esected and set to work 
twelve looms under their agreement, than the building 
and* machinery were wilfully destroyed by fire ; and such 
menaces continued to be used by the weavers as at that 
time effectually restrained these gentlemen and all other 
manufacturers from further prosecuting the invention. 

Dr. Cartwright's plans accordingly slept until the ex- 
pisation of his patents destroyed all hope of his deriving 
^ny advantage under them. In the year 1808, backed 
by a recommendatory memorial signed by almost all the 
principal manufacturers of Manchester and its neighbour- 
hood, he presented a petition to tlie house of eSmmons, 
to consider which a committee was appointed ; and upon 
the evidence reported? by this committee, the house pro- 
ceeded to vote to Dr. Cartwright the sum of 10,000/. 
as some compensation for his outky and disappoint- 
ment. 

In the^year 17.98, Mr. Monteith,^f Pollockshaws, 
near Glasgow^ erected the fifst power-loom that was 
af>plied to the weaving of cotton fabrics. For a l»hg 
time after this, it was held and belie^d that the tejfture 
of silk, from its extreme delicacy, callet^ for such inces- 
sant watchfulness on the part of^tlie weaver, that his 
eye and hand were constantly required to detect and to 
remedy defects, which, though triflfhg and not likely to 
be obsSrved in the combination of ODarser goodsjjould 
greatly impair the beauty and lessen the valu^ drtnken 
fabrics. This opinion, altliough doubtless true to a ma- 
terial extent, has, however, been proved to be not wholly 
so, since power-loomf^to a considerable number have been 
constructed and successfully employed for the production . 
•of both*broad silks and ribands. It is» therefore, neces- 
sary to give some description of the mechanical arrange- 
ments whereby, in this as in so many otfier branches 
of human industry, the ingenuity of man has subdued 
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eren the elements to his power, and has rendered the 
^ewless wind, the impetuous stream, « and the* raging 
fire, vassals of his wilL 

The^ power-loom erected for Mr. Monteith was coih* 
Btructed by Mr. Austin, of Glasgow, who has placed a 
modd of his machine in the repository of the Society 
for the Encouragement of Arts, Manufactures, and Com- 
merce in London, from which the drawing herein in« 
serted has been made. 

A is a square iron axis, which extends through the 
entire length of the bed of the machine, and when ao 
Fig. 33. # 



tuated by the cog-wheel B, which is connected by means 
of a pinion with the fly-wheel C, gives motion to the 
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various parts of the loom ; the power being applied to 
the shaft of the fly-wheel by some one of the Well-know?! 
methods of communication. D is the yarn or warp-ro}!. 
The uds A is provided with several camms^ or, wheels 
of eccentric form^ which are fls&ed securely upon it: 
these^ as th^y revolve, serve, 

1. To depress the treadles, and SDonsequently to se- 
parate the warp into different portions, as in the ordinary 
loom is effected by the weaver's foot. 

2. To throw the shuttle to and fro through the shed 
thus created. 

^3d. To strike the lay or batten against the shoot, 
and to return it to its proper position : and, 

4. To wind the woven cloth upon the cloth-roU as 
fast as it is formed. 

The warp is fixed in this loom precisely in the same 
manner as has been already detailed in the description 
of the hand-loom. fThe same may be said of the 
mounting of the heddles or harness, and of the provision 
for insuring th^t alternating motioii whereby the de- 
pression of the one causes the raising of the other heddle. 
The camms on the axis, which take sthe office of the 
weaver's ftet in working the treadles are both*exactly 
similar in forth to each other, but their relative posih<’n 
on the axis is so arranged that theg are brought into 
operation at opposite periods of its revolution. Only 
one of these treadles can be seen in the position chosen 
for tills representation of the loom, 9bt the exact situation 
and the mode of working both lylll once appar&it, 
if we imagine the revolutioif of thq axis to carry with 
it the camm E-; this, frejn its irregular shapefWflfPes, 
at the exact period of the evolution that is proper, upon 
the treadle, and keeps it depressed until a (^angl in the 
position of the warp is required, ^when the other camm 
answering to it is, by*the continued rotation of the axis, 
brought into action, and the treadle first depressed is, at 
Uie same moment, freed from the presf&re of the camm 
* E ; and thus the reciprocating action of the treadles is 
kept up continually, so long as the axis continues |o ro- 
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Tolve. Each entire revolution of the axis will, therefore, 
occasion “two separations of the waip by the alternate 
action of the two treadles. 

Thji second motion, that of throwing the shuttle, is 
performed by two other camms, F and G, which are 
likewise reversed to each other in their position on the 
axis, so as to bring each one into operation at the 
moment the otlier is set free. As the shuttle requires to 
be thrown across the warp with some velocity, and with a 
su(\den or jerking motion, these camms are so shaped as 
to cause each to strike abruptly upon a lever, and to 
hold it depressed during a certain portion of the revolu- 
tion of the axis; quitting it again as suddenly when the 
corresponding camm is brought to act upon a corre- 
sponding lever for the return stroke of the shuttle. When, 
by the ‘^revolution of the cainm F, the lever beneath it 
is depressed, this lever is made to strike with increased 
velocity upon a shorter lever seen at H, which in its 
descent carries with it the strap i ; and tliis, again, acts 
upon the segment ^^f a whjcl seen to connected with 
it. This wheel has fastened to it a long stem of whale- 
iKine k, which h thus made to snatch the string of the 
driver f, and to impel the latter with the requisite velocity 
%tinst the shuttle < so that it will be driven out of Ae 
truagh M, across tiie shuttle-race, into the opposite trough, 
yushing back the driver tlierein to a position proper 
for the performance of the return stroke. By this time, 
the rotation of the ihain axis A has caused the necessary 
chaqge in the |%^tion of the warp tlireads, the camm 
G is brought into #ction, depresses its lever, which again 
BtriBS^^^pon a shorter lever* answering 'to H ; and this, 

acting in a reverse directibn upon the segment of the 
ivhed,^and consequent! J upon the whalebone stem k, 
causes this latter to spatch the string of the driver, and 
by its means drives the shuttle back across the shuttle- 
race into the trough M. 

The third motion, that of strikihg the lay against ^e 
shoot, and returning it to a position proper for again 
passing the shuttle, isthusperformed : — The Cuttle-nee, 
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reed, whalebone atem ie, and its segment of a wheel, aU 
form part of the batten frame, which is made to vibrate 
to and fro on hinges placed at its lower extremities n. 
This* frame is drawn backwards by the straps o o, which 
are rolled upon pulleys p p-fixed upon the axis q, • Upon 
this same axis are fixed two other* smaller pulleys near 
to p p, upon which other scraps r are rolled to connect 
with* the long levers s 8, which are moved during tjie 
revolutions of the main axis A by the camms 1 1. These 
long levers arc centred between the short posts of the 
frame under the sliuttle-race» To 'bring forward the 
batten and reed, so as to beat up tlie shoot, two large 
weights like v, one of which is placed at each side of 
the loom, are suspended by straps from pulleys on a 
horizontal axis which carries two wheels w, one at each 
side of the loom. On these wheels other sti^ps are 
wound, which communicate witli the frame of 4he batten, 
to draw it forward. These weights would not, of them- 
selves, act with sufBciInt promptness in drawing forward 
the reed when the loom was working very quickly, and 
the time required to overcome the moftentum whic^ they 
receive by tlie backward motion of ^e batten would 
derange tl^ regularity of the piachine. To overcoip?, 
therefore, this anomentum, spiral springs are connected 
b^ween the bottom part of the vfeights v and Iftig 
levers jc, which are pressed down at tl^ proper intervals 
by the camms y ; these levers being brought into action 
before the return of the long le^rs s s permits the 
drawing forward of the batten. Tljp ^springs art dis- 
tended ; the momentum of the^wdgfits is overcome % and 
they are ready tp act instantaneously* by their 
vity, assisted by the energy Jbf the spiral spring*. Thus 
the depression of the long Icveyj a a by the camnap' ^ 
draw back the batten from the* shoot twice during the 
entire revolution of th^main axis A ; and the gravitation 
of the weiglits v, assisted by the springs, must bring it 
forward *during every interval. The 4hird motion is 
■then completed. 

The fourth motion is that of winding the woven 
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‘iti|^4u3[)t uppii the clothi.itill Z; vtlMi 

lc||0]) Sif ilhM i^Kbcte^bp^ the 0|Ltmie,end'of ilie «adb 
A is fil^ mnsIkfiMr^tBs is lier<; shelWn^ siS hoceoctiie 
yAied l, pejrlbiQlk^ of « cnuak*; by iibitlvQta^ 

tions A# ihiss s^isU h>d ^ moves 4ip aa4 doi^ii» and 
tni3i8;]:Otutd a-in^l^iatehot whed to the es^^t of one 
.inodi dxirjlif ^fioltmoiution^ Xho «lftirn oi lids isitdiet 
l»^wstent#d h]f ffle^ faffing of ^ dick iiilo'the teeth. On 
4he \xi8 ^ tho, pitdtkft wheel ? is an .^nt^ess serevr 4^ 
wlucli) engaging jt^'teetfa of a cog-Irhed fixed upon tho 
extremity of the <4ot!h'-rollj ^^gives to the latter a alow 
motion, whereby the" doth is wound* hp<Hi it with due 
regularity; • ■' 

• The renMttoing parts of ihis v^yy ipgen«>u« piece j»f 
mechanism (re ib ftlhiilar ^oth in their form and Office 
to like^arts'in the hahd«loom Which heve beun ex^ained^ 
that pi^tieularly to notice them hoye would be unneces- 
sarily to load a 4es<!ripfiQn which wiM already, pOrhaps, 
he thought spffif iently complex. * ^ 

There hive been various modifications of the power- 
loom, and several^ contrivknees have, a^ various times, 
been proposed wifii the view of rendenng it more simple 
hr e^cacious. ''Sbme of these inventions have been the 
objects jii patents ; but, so far at least as nrinciple is con- 
o&ned, there appears to be no very important variation 
aiiipi^ thepi^ S^d it would be of little advantage to 
enter upoti the examination of every tnfiing difierence 
of c0bB|DdU3tion« * 

. Power-looms whiph are to be worked by hand, have, 
on Xidre ^an dhS^ bccssjon during the last few years, 
bgguoffered for «the adepdOn of the silk-weaver. In 
'aU i^e maohiftes, the Variotis mofements of the treadles, 
fimittlf and batten, are effected in tlieir regular progres- 
’^sions by the combination of levers and spnngs in con- 
^ nectipn with cranks or wheels. 

. It is dear ^that Ibom juit^^esetibed, dnd of which 
a ^wiag has .been g|ven,4s capable of being actuated 
by manual* l&hom ; and it must be equally evident that 
steam 1^' employed as the motive force, if it were 
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dewre^to employ any , considerably number of 
pawer^ooms in the same building. The yrgumjilt 
therefore^ fallacious^ whereby it is sought to xocommend 
tliese later inventions to the prejudices of operative wea- 
vers^ by representing the looms as being more in accord*- 
ance with the interests of the workmen. * There is, in 
fact, aio difference in the principle u|<»i which l^th 
descriptions are constructed and put to actkm. , 

Perliaps the m6$t ingenious of these machines which’ 
has yet been invented, is one which has lately been made 
the subject of a patent by Mr. Sadler, of Paddington. 
It A^uld be improper to describe the mechanical arrange-* 
ments of this production with minuteness, as all the 
formalities connected with the specification of the patents 
are not yet completed. The inventof proposes to con- 
struct double or quadruple looms, wnich, whil* the 
working parts of each are complete in thcmsdlves, are 
yet so connected toged^r by a strong cast-iron framing, 
and working shafts, that the moving parts of each of 
die two or four lioms will he tsimultapcously and simi- 
larly set in motion by the oscillations of a pendulum, 
which is to be swung to and fro by the Jiand. In this ^ 
manner, it*s said, on the authority of a weaver v\lio has 
mide the attempt, that without any eytra exertion, ong • 
yard of bilk fabric of a medium quality may be woven 
in each loom in an hour ; so that a workman, during the 
ordinary duration of his daily labour, may* with one of 
the double looms, weave twenty-foflr yards of silk ; a 
result which, if it can be pracdcally fefclised, would at 
once relfeve the manufacturer^ from ^11 apprehensions 
connected with the introduction of French manuteturdff 
goods, as it would render die comparative cost of pro- 
duction nearly as much in favour of the English tbanu- 
factiirers as it is noiv against th^fm. If more than 
two looms &re thus worked in connection together, the 
weaver would require an assistant in acqpmplishing his 
•labours. 

It is by no means certain that this greater facility of 
production would prove to the present advantage of«the 
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labouring weayers ; on the 'contrary, in proportion as the 
labour«can be simplified, a lower or less instrueted class 
of persons will be employed, for it cannot require the 
previous preparation of a lengthened apprenticeship to 
qualify a man for« the task of swinging a ^londulum. 
Then, too, the increased quantity of manufactured goods 
that would be poduced by each labourer, would,* for a 
•time at least, occasion the employriient of a fewer num- 

• ber of weavers ; and although the lessened cost of pro- 
duction would, doubtlcssj induce the consumption of a 
larger quantity of goods, and thus augment the demand 
for labour, a considerable time would be required fos the 
proper adjustment of this matter, and in the meanwhjle 
the alteration would bear hardly upon the present race 
of weavers. 

M?. S|idler’s loom is a substantial machine, constructed 
almost wholly of cast iron, and by no means inelegant 
in its form: it occupies, besides, but a small space. 
However much it might be calculated to abridge tlie 
labour, or add ta<the earnings of the Weavers, still it is 
to be feared that there are but few among them who 
could compass 'I'cs purchase, and thus avail themselves of 
its benefit. 

*■ V. One cause whidi weighs materially against die use* of 
pbwer-looms im^silk weaving is, that they do not, as is 
die case in t^e manufacture of goods from coarser mate- 
rials, save any gre^t proportion of labour. In weaving 
4nen or cotton fabrics, one man may be competent to 
afiPord the needful degree of attention to several power- 
lopms at the sanfe moment; but this is not the case 
with ‘siik, which, from its^'delicacy of texture, is con- 
tinuai^v giving way and requiring repair in some part 
or other. Then, too, an important amount of time and 
iibour must be expended in reinoving all roughnesses 
and inequalities in the warp threads, or, as "die weavers 
call it, in picking the porry, during which the actu|tL 
weaving must be suspended. The trifling saving in thef 
amount of labour which can thus be realised from the 
use of any mechanical apparatus, ceases to be an object of 
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much importance, where the value of the raw material 
forms the principal item of cost in the manufactured 
articles ^ and it thence becomes very doubtful whether 
the use of power-looms, however they may be mo<yfied, 
is susceptible of much extension in» any save the com- 
monest branches of the silk manufacture. 
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• CHAP. VI. 

VELVET WEAVING. 

ITS FIRST INTRODUCTION INTO FNOLANl). CHINESE VELVETS.-— 

STKU< TURK OF VEI VFT. PROCESS OK WEAVING IT. IMPROVE- 
MENT THFREIN. — FIGURED VELVET. GERMAN VELVET. 

Velvet must be classed among the richest of silken, fa- 
brics. Although, compared with the date wlien the more 
simple silken structures were first knowii^ this elegant 
manufacture must he considered as of modern invention, 
it has, nevertheless, been made and used in Europe for 
several centuries. Its production was, for a long time, 
confined to Italy, where, particulaiiJy in Florence, Milan, 
Venice, Lucca, and Genoa, it was carried on to a great 
extent, and with' a eoiisiVlerable degree of perfection. 
When, however, the French manufacturers took up tiiis 
liranch of silk having, they speedily excelled their in- 
structors; and it was from the refugees pf that nation, 
'i^lien forced to abjure their country by the revocation lif 
the eilict of Nrfutes in tlic year lO’S.i, that the art of 
weaving velvet became known, and was domesticated in 
Spitalficlds, where V; has since continued, ainl has been 
fdlowed with success. 

The same cause having driven anotlier portion of the 
Scench protestanfti to Ilolland, occasioned equally in 
that country the knowledjl!;c anti prosecution of this 
proct‘b!i, At Hacrlem, ji\specially, a very considerable 
estabhshmeiit was inade*with this object ; but its produc- 
tions were never brought successfully to rival the beauty 
of French velvets, which continued for a long time to 
command a grater price in foreign markets than those 
of any other country. 

The Cliincse likewise manufacture velvets ; hut, if we 
are to judge from the specimens which have been im- 
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ported into Europe^ their success in this branch has been 
but very moderate, the quality of Chinese velv<»t being 
far inferior to even the most indifferent of European 
production. ^ 

This Very beautiful fabric may be^said to have a com- 
pound texture. Jn addition to the warp and shoot, of 
which the substance of plain goods is formed, velvet has 
a soft shag or pile, occasioned by the insertion of shoft 
pieces of silk thread doubled under tlie shoot, and which' 
stand upright on its upper surface, in such a multitude, 
and so crowded together, as entirely to conceal the inter- 
lacihgs of the warp and shoot. It is this pile which 
gives to velvet its characteristic appearance, as well as 
that remarkable softness to the touch, which distinguish 
it from all other manufactured substances, and jvhich, 
while it would be difficult to explain them in»any intel- 
ligible terms, have themselves served for describing other 
belies which present appearances or qualities somewhat 
similar to the sight and feeling. 

I'hc beauty of velvet results, in a ^eat degree, from 
the uniform evenness of its pile ; and dns, of course, de- 
pends upon the perfect equalit)^ in len^i of the threadk 
T^liereof it is •composed. All inequalities of this kind 
are rendered at once apparent to the eye, detracting iffa- 
terially from the elegance and value ot tlie goods ; and 
this circumstance calls for more than the •rfUnary degree 
of carefulness on the part of the waavcr. 

The pile, or, as it is technically, corruptly called 
by the weaver, the pole, is, of*course, inserted during the 
operation of weaving the w^rp and sfioot ; and ijs insjr- 
tion is thus effected : — • • 

Tlie loom being prepared, or«nounted, as for the weav- 
ing of plain silk, another set o!^ threads is provi<led, to 
run in the*same direction with tfle threads of the warp, 
/rhe two sets of threads are kept effectually disengaged 
“from each other, by causing those whicli are to form tlte 
pile to rise diagonally from the breast-roll, through the 
whole extent of the porry, that is, through the^space 
between the hreast-roU and the yarn-roll of the loom* 

T S 
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Over the last of these is placed another roll ; and with 
this thf threads of the pile are connected^ in the same 
manner as are the threads of the warp widi the yarn-roll, 
and die delivery of the pile threads from this roller is 
governed similarly the delivery of the warp threads, by 
means of a regulating weight. There is an absolute ne« 
cessity for keeping the warp and pile distinct and inde- 
pendent of each other, which will be very evident, if it 
.is considered diat the lineal quantity of the latter which 
goes to the production of a given measure of velvet must 
be very greatly more than that of the warp threads. In 
point of fact, with every yard of velvet that is produced, 
six yards of the pile are required to be used. 


Fig, 34. 





The above diagram exhibits the structure of velvet, 
and the mode of combining the threads^of the shoot with 
die pile. The texture is shown as if loosened, for the 
purpose of displaying the various parts with freater dis- 
tinctness. tf/iarethe warp threads, and the dots pr 
Entail circles which occur in the loops representing the 
woven part, are Vlections of the threads that form the 
shoot ; b shows the {)ile threads, which meet the direads 
of die warj) in the angle c. Into this angle the weaver 
inserts a brass wire, so that it occupies a i)osition through 
the whole breadth of the goods, below the pile threads 
aad above all the threads of the warp ; w’hcn the treadles 
being put into action, and the alternate threads of the 
warp lapsed, the shuttle is thrown, passing over the pile 
threads and the depressed half of the warp ; the batten 
is then struck up against the shooV, dms accoinplidiing 
the requisite interlacing of the warp and shoot, ard form- 
ing a loop of die pile thread over the wire. This wir& 
is peculiarly formed, having one of its sides flattened, 
and a groove cut through its entire length, the form and 
situation of which are shown by the following section. 
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Fig* 35. The sliuttlews tlirown three times between eacl) 
insertion of the wire : the first shoot is oj coarser 
^ thread than that which is used for the other twp 
shoots, and, when struck up by the batten, causes the wire 
to take its proper position with the flattened side dbwn, 
and its sharper edge towards the cloth-roll, d d show 
the Ipops thus formed. By running a^harp instrument 
called a trevat along the groove of the wire, these loop^ 
are then divided in the manner described at e e, and the. 


whole operation of velvet weaving has been effected. It 
is necessary to use two wires, so that one may always 
remain in the cloth when tlie hinder one is cut out, 
othSrwisc the pile threads in the porry would be set at 
liberty, and the whole operation deranged ; but by keep- 
ing one wdre always inserted and secured in its place by 
three threads of shoot, the jule is sufficiently connected 
with the texture to prevent such an accident. The 
liberated wire is now again inserted ; and when in its turn 
thin has iicen secured by three casts of the shoot, the 
other wire is >ut^)ut, and so altern|^ely. The richest 
velvets were formerly woven with thirty -eight loops, 
caused by as many insertions of the wir8% in every inch ^ 
hut this bAnch of silk manufjAture, encouraged by the 
gm’atly iIICreas^d demand, and partigpating in the 
neral improvement now experieneed, Si§ many as fifty- 
five insertions of the wires are made in the small space 
just mentioned. 

The circumstance above mentioned, of the emplo]^- 
ment of threads of different degrees* (IF Cneness to (;om- 
posc tbe^hoot, renders it, of ccArse, iKjpcssary to use twj 
shuttles, which ‘must be cuchanged for each pfSier at 
constantly recurring but uiTcqual intervals. It has in- 
deed been shown, that the wea^,gr of velvet recjuires to 
exercise an unintennit^jng carefulness in the succession 
of opcratioiP? w^hich he has to conduct. The use of the 
^revat iif cutting the pile calls for a cestain amount of 
.i^ilfulness or sleight of haml, only to be fully acejuired 
through care and after long practice, while the minutest 
deviation from the proper line in performing this part of 
• T 4* 
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the process would infallibly injurL, if even it did not 
destroys the goods ; and the movements to be made 
throughout the entire operation are, as has been s^own, 
so numerous, and require sucli constant changing of the 
hancf from one act^'on to another, that the w^paver is 
greatly and unavoidably retarded in his progress. It is 
considered to amount to a very good day's work, when as 
much as one yard of plain velvet has been woven. For 
•this tile workman is usually paid five limes the price 
charged for weaving gros-de-naples. 

The warp and pile of velvet are both composed of 
organzined silk, and it is evident that its richness , de- 
pends upon the relative imr.*.ber of its pile threads ; the 
manufacturers are accordingly accustomed to designate 
velvets of different degrees of richness, as velvet of two, 
four, hr six threads, according to the number of pile 
threads which are inserted between each of the dents of 
the reed. 

An inferior description of velvet has of l^ate years been 
composed of cottom. Ont of the principal uses to which 
this is applied, is that of ornamenting articles of house- 
hold furniture, b.uch as window hangirigs, which are not 
exposed to close inspection, or subjected^ to much wear, 
Itoe difference of quality between it and silk velvet being 
irdmediately distjcrnible. 

Velvet is sometimes woven with stripes whicli run in 
the direction of the, shoot, and which are produced, at 
regular intervals, by leaving uncut such a number of 
loops of the pile as arc sufficient to make up the breadth 

the intended sttipe. The wire emplpyed lor forming 
these uacut loojis is unlike, that described, being of a 
8iini)lc- cylindrical form ; the appearance of velvet thus 
woven is rich and pleasing. 

It has been already* said that velvets should he manu- 
factured throughout, w'arp, shoot, and pile, o1[ soft or- 
ganzined silk. This condition is not, hovrever, always 
adhered to by foreign weavers of velvet ; and, in parti- 
cular, sf)me goods have been brought to this country from 
Germany, the pile of which is coin)>osedof what \s called 
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smple, which is silk flyed in the gum. By the employ- 
ment o£ this article^ which contains an admixture of 
foreign matter, a less quantity of silk is made to suffice 
in forming the pile ; but it is evident that the apparent 
richness will soon ffisappear, and the real inferiorfty of 
quality attendant upon this procedure will manifest itself 
to the wearer after only a very short acquaintance with 
his purchase. 
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CHAP. VII. 

GAUZE WEAVING. 

ITS ORIGIN. — STRUCTURE. PECULIARITY OF ARRANGEMENTS 

IN WEAVING IT. MODE OF PUTTING THESE IK ACTION. DIF- 
FICULTY OF THE PROCI-SS. 8UPFR10R1TT OF THE FRKNCVl IK 

GAUZE WEAVING — ACCOUNTED FOR. 


Gauze is a very light and transparent fabric. The ety- 
mologiy of its name has caused it to be conjectured that 
we are indebted for its invention to Gaza, a city of Pales- 
tine, on tlie frontiers of Egypt, w^hich, although now of 
only small extent, was formerly a place oftconsiderable 
magnitude and cel|brity. T'hemanufacVore of silk gauzes 
was, some years ago, very extensively prosecuted in the 
jjistrict of Spitalf.elds, but has of late been almost wholly 
discontinued in that quarter, and is principally trans- 
planted to Paisley, near Glasgow, and the neighbouring 
Yitfages in the cqjinties of Lanark and Renfrew. 

The particular arrangements used in the production of 
this tasteful fabric arc known among the craft under the 
title of cross-weaving. In all the species of interlacings hi- 
therto described, ♦\lhatever the order of succession wherein 
the warp threads nt^y be alternately raised and depressed, 
Siey always remain parallel* to each other, and without 
twisting or crossing ; whereas* it is the essential character 
of gauze, tliat between 4?ach cast of the shuttle such a 
crossing of the warp threads shall ensue, as while it ad- 
mits of each shoot being in its turn struck* up by the 
batten with th^ degree of force necessarily required to 
impart to it stability and regularity, yet prevents its being 
carried thereby into absolute contact with the shoot ira- 
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mediately preceding ;|he intervals thus left between the 
interfacings causing that degree of transparency,, which, 
without 'these crossings, could only result from a loose- 
ness of 'texture altogether incompatible with beauty and 
utility. « 

In thi following diagram, the unshaded cross lines 
must be taken to represent the shoot, yhile the twisted 
lines, w^hcreby they are intersected and embraced, are de-\ 
script! ve of the warp threads. It is evident that the 
twisting thus given must effectually prevent the too close 
approximating of the successive shoots, without being in 
any resjiect incompatible with the needful regularity of 
their* positions, or with a due degree of stability. The 
diagram is necessarily drawn upon an exaggerated scale, 
in order to render the pecuharity of the fabric at once 
apparent upon inspection. ^ 



To produce the appearance here given, it is not ne- 
cessary that the adjoining warp threads shoulil be actually 
crossed at each casting of the shuttle, as the return of the 
threads from tlie crossed to the paralU state will have 
the same ’effect as giving a itverseih crossing, 
twistings are made alternately to the right and the left 
hand; and each twist, as it Is produced, is kept*by the 
striking up of the shoot with the^Jiatten. * 

It would not be possibje, within thp necessary limits, and 
without havi.ig recourse to numerous drawings, to com- 
municate with sufficient clearness all the joinutise of ar- 
rangement upon which gauze weaving is made to depend. 
It will, perhaps, suffice to impart a general idea of the 



Fig. 37 • represents two warp threads, A and B, opened 
to form the i^ed in the ordinary manner of plain wcav- 
ingi and^. 38/s)iow8'the same threads when the requi- 
<jite crossing has %een accomplished. The same letters 
and figures refer to corresponding parts in the two dia- 
grams 

The mounting of a gauee-loom consists of four hed- 
dles, or leaves of heddles, and oi* two half leaves. 'I'he 
open shed is formed by the leaves numbered 3 and 4, and 
the cross shed ’by the leaves numbered 1 and 2, which 
are called standards, and by the half leaves a and 6, 
which pass through them in the manner here represented. 
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In order to produd the twist in forming the shed^ the 
warp thseads do not rise and sink alternately, v at re- 
gular* intervals, as in plain weaving or in twilling, the 


rig* 39 . 



thread A always raised, and the thread B as con- 
stantly depressed? On*cxamfhing tli^ figures, it will be 
observed that the thread A is drawn^rough the third 
leaf of heddles, and as it always riste, is not taken 
through the lqt)p of the hcddle^r the mail, but aUove it, 
tlfrough what the weavers usually caM the upper dou|)! 
The thread B is drawn through the fouifh leaf of heddifes, 
and because it always sinks, is drawn through its under 
doup. One of the two half leaves ^s hung from above, 
and the other is attached below. That from above.6 
passes tljrough the lower doup^of the* standard, numbered 
2 ; and the half, leaf a, which is attached below, passes 
through the upper doup of jBie standard, numbesSd 1, as 
is plainly shown by T^e warp thread A i§ drawn, 

through the under half leaf connected with the standard 
numbered J, and the diread B passes through the upper 
half leaf.connected with the standard numbered 2. The 
^ternate crossings of the warp threads ate occasioned by 
the action of the half leaves; these, in 37*, would 
work in opposite direction** to the standards, and leave 
room for the warp to rise or sink in the space between 
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them and the heddles ; but in 38. the half leaves 
rise andpsink with tlie standards through which they are 
respectively passed^ and one tliread of the warp is nocos- 
sarily forced across the other. All this may be ascer- 
tained by carefully atracing the warp direads in their 
passage through the various divisions of the harness^ as 
described in the foregoing diagrams. The dots seen in 
fig. 3f). represent sections of the warp threads A and B. 

• The heddles and standards are moved by two treadles_, 
the depression of which in this mode of weaving calls for 
more than the ordinary amount of exertion ; especially 
when the weather is damp^ tlie labour is so much in- 
creased tliat the weaver can make only slow progrei^s 
with his work. Another evil attending this kind of weav- 
ing is^ that the increased friction to which the silk threads 
are su\)jected occasions them very frequently to break — 
much more frequently than in any other kind of weaving — ■ 
and the arrangements render thei • repair a much more 
troublesome operation. To remedy thisv^!*- was usual 
formerly to pass war^ threads thi'uugh the eyes of 
glass beads; but tKs was a troublesome and tedious pro- 
cess, and, joine^t to the difficulty of properly confining 
the beads, has induced tne weavers to d* (^continue their 
er*.ployment. 

Uauze is one of the very few articles of silk manu- 
facture in which it is held that the French weavers still 
bear away the palm f^om ours; a fact whicli is, doubtless, 
referriWe to the ^pwer rate of wages paid on the other 
8ide«of the Channel. The weight of silk contained in a 
yard o{ gauze is '«^ery trifling ; and the value of the ma- 
terial bears a much smaller., proportion to that of the 
labour ^onc’umed in its conversion, than is borne by 
weightier fabrics. 
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GOLD AND SILVER BROCADE. — METALLIC THREADS. * OILT AND 
SILVERED PAPER. — DAMAbQUlTTE. — MACHINERY EMPLOYED* 
IN ITS PRODUCTION. METHOD OF RESTORING TARNISHED BRO- 
CADE. SlIK BROCADE. DAMASK. ITS MANUFACTURE 

BROUGlir TO ENGLAND. — MODE OF MANUFACTURE. — CAFARD 
DAMASK. — PERSIAN. — SARSNET. — OROS-DE-NAFLFS. — DH 
iCAPE. — SATIN. — CRAPE. — LEVASTINE.— OROS-DES-INDES. 
WATERING. — FMBOSSINO, MIKED GOODS. — BOMBAZINS. — 
POPLINS. '—LUSTRES. — SHAWLS. 

The highly ornamented and rich brocades in which our 
great-grandmothers u|ed to find such delight have now 
entirely dis^eared from use, and, indeed, scarcely exist 
for us, exce^ ii^ the lerses •£ our npets or the essays 
of satirists of those days. It tFoulo^ useless, there- 
fore, to attempt giving a description oMhe mode of ma« 
nufacturing articles so apparently consigned to oblivion, 
if., it were not*for the probability thgt, in some of tfed 
ceaseless mutations of fashion, these smnptuous fabrics 
may yet once again lay claim to admiration in our 
drawing-rooms, to the exclusion of the less substantial 
and less gaudy finery with which {he fickle leaders qjT 
public taste are now satisfied. . ’ •• , 

In antient times, those clo^s onlji were called bro-« 
cades which wer& woven, b^h in the warp aii4*6hoot, 
with gold or silver threads,*or with a mixture or com- 
bination of both these materials. ^ preparing the threads 
for manufacturing gold brocade, a flattened silver-gilt wire 
or riband wts spun on silk that had been dyed, to re- 
semble aS* nearly as possible the colour of4he metal ; and 
life principal excellence in the art of preparing gold 
threads consisted in so regulating the convolutions of the 
metallic covering of the silk, as that its edges shouM^x- 
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actly toucb^ and form^ as it were^ %ne continued ca4fe)^ 
without eidier intervfid or overlapping. 

' At the time when the weaving of these golden tksues 
was ^ncouri^ed hy public taste^ the manufacture of the 
threads^ whence they were produced^ had arrived at a 
high degree of excellence. At Milan there was a con<n 
siderable manufitctory^ in which^ by a secret proce% 
flatted wire was made^ having only one side coyerei| 
•with gilding. Threads of an inferior description were 
also made^ chiefly at Nuremberg, by spinning gilt coj^wr 
wire upon threads of eitlier flax or hemp ; and the»Chi« 
'nese, still more economical, used slips of gilt paper, i^ich 
they twisted upon silk, and sometimes even introduced 
into their stuffs, without thus giving to the paper any 
fibrous support. But these productions could have l^asted, 
at best, only an evanescent beauty ; and, acco^ngly, we 
learn from Du Halde, the historian of China, that golden 
tissues were rarely used in that co’mtry, except for tapes- 
tries, or otlier ornamental substances, ^’th were but 
little ex])6sed to y^jw, ana Could be cfU3ctually protected 
from moisture. ^ 

^ In process time, _silken threads, uncovered with 
metallic wires, were used to form the pjain ground of 
brocades, upon which gold or silver flowers, or other or- 
naments, were r&ised ; and -at a still later period, fabrics 
composed entirely of uncovered silk, provided they were 
adorned and worked with flowers, or other omamenlal 
figures, equally took the name of brocades. 

There was a very considerable and flourirhing manu- 
-facture of brocadls carried on during t^e thirteenth cen- 
tury in* Lucca; hut, in the’^year 1310, by the insensate 
tyranuy of Castruccio (^stracani, as related by Ids bio- 
grapher, the celebrated Machiavel, the artisans tlius en- 
gaged were driven from that city > and 300 of these retired 
to Venice, where, encouraged by the offer of many pri- 
vileges, they recommenced their manufacture, tor B'*con- 
siderable time after this the Venetian manufacture was 
carried on with tlie raw material brought frorfl Sicily a^d 
the Levant, the cultivation of the mulberf^ tree, and the 
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Qtf i^woim«» not having been $dbpi)^ to atiy 
oxMt in ihat quarter etrlier than the sixteenth c^tury. 

lb the course of the last eenttiry^ the Venetfana iii«- 
vented g modification of brooade^ and in this new ihailu- 
facturd^ which they eaUed damiiquitte/* they at one 
time Carried on a very extensive trader Althon^ these 
atu^s actually contained not more than half the quanti^ 
of gold or silver emj^loyed in making brocade according 
to the Usual method^ they yet looked far beautifid. 
The flatted wires were not wound so dose together on 
the silk threads^ nor were there so many of these threads 
usdfi in the weaving ; but by passing the stuffs, when 
manufactured, between rollers, to which a great amount 
of pressure was given, the wire threads were partially 
crushed, so as to cause the ornamental pattern to assume 
the /tppearance of one unbroken and brilliaift plate of 
gold or silver. 

The prqcess whereby this degree of pressure was com- 
municated whs for a long tin^ kept carefully enveloped 
in mystery by the Venetian madiufac^^ers. The advan- 
tage derived by the state of Venice fromthis manufacture 
at llnKth«drew the attention aan^ excited a spirit of 
lyi^fiiy^n the •part of the French government, who 
gaged tb# e^lebrated Mond^ Vauc^son in the en- 
deavour contrive tnado^y for producing similar 
fabrics. In this attempts proved successful ; and we 
are indebted to the ^bluibcd meifloirs of the French 
Acd^y fortbe^Wr 17^f for an*aMunt of his mc- 
8f Ihc machinery Employed i)y him in the ma-^ 
fiufacture at !LyOns. • 

The cloth was passed between rollers, the lower one 
of which was made e^^ood, th^Jy-two inches in*length, 
and fodHeen inches 0 '^iameter. 'fhe upper toller was of 
. nagger j )hiny-six inches long, and eight in diameter ; the 
lalt was made hollow, and it was open one exA, for 
introduction of iron heaters. Both the rollers were 
made, as nearly as possible, in the form of perfect cy^ 
linders. In hif first attempts to work with these rolkrs^ 
Monsieur Vaucanson found that the exerted force of 
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men was bardiy sufficient^ and that lor only a diort tim^ 
to turn them with force enough properly to extOnd the 
plating of the wire threads ; and, by the excessive jJres- 
sure used, the collars in which the axes of the rollers 
turned were worn so Ifast^ and to such a degree, that the 
pressure was const^dy and progressively diminishing, so 
that a piece of stuff of twelve yards had the gilding visibly 
less extended on the last than on the first yard, and the 
machine was constantly subject to disarrangement. It 
was attempted to lessen this evil by screwing up the 
rollers towards each other during the progress of the 
pressing ; but this was objectionable, because, for ev^ 
turn that was given to the tightening screws, a mark or 
bar invariably appeared across the cloth. To lessen the 
wearing away of die bearing collars, anti-friction wheels 
or roUers Vere provided, between which die axes of the 
roUers were made to turn ; but this remedy produced an 
evil of another kind ; the wooden roller, whicl^ from the 
nature of its material, wa« susceptible^ of^mpression, 
had its cylindricaf^/orm so altered, that the effect upon 
l^e cloth varied,^’, every part of the revolution. It was 
in vain^that the ingenious inventor made trial different 
k^dB of wood fo\; constructing the roUe^ : if this 
hard, it invarial^y split, and if soft, it warped ; so that 
of twenty rollers formed from different kinds of wood 
which were tried, not one continued cylindrical during 
twenty-four hours’ work. 

These failure:^ induced M. Vaucanson to contrive a 
^metiiod of forcing, the rollers together, so that the pres* 
sure skdUld always accommodate itself to any inequalities 
that might occur in the work, or in the bearings of the 
machine. The axis the copper roller was made to 
turn, as already ment^med, betw^ anti-friction rollers, 
while the wooden roller was pressed upwards by levers 
placea one at each end. Each of these leverb had the 
end of its short arm supported on the frame of (he 
chine, and the long arm drawn upwards by an iron rod 
which communicated with the short ana of another lever 
ploeed horizontally, while to the long arm of tMi last*' 
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mentioned lever a weight was hung, and th^ levera 
were so proportioned, as that when the weight dius em- 
ployed was only of thirty pounds, the rollers were pressed 
together with a force equal to the weight of between 
17>006 and 18,000 pounds, which was found to be the 
forqe required and best adapted to tlvs due extension of 
the plating. By this arrangement, the strength of four 
men was found to be more effectual in turning the roUerf 
than that of ten men had proved under the first attempted 
method ; and as the same weight acted uniformly during 
the entire revolutions, the pressure was always equal, even 
although the wooden roller should have varied in its 
shape, and notwithstanding any inequality tliat might 
occur in the thickness of the goods. 

Four iron bars brought to a red heat were introduced 
witliin-side of the copper roller, which became*in half an 
hour nearly as hot as the utensil commonly employed by 
laundresse^n ironing linen. After two, or at the most 
three piece^ff qjoth had beei^passed dirough ^the rollers, 
it became necessary to change the wowen one for a fresh 
roller of the same material, as the ftsat, if long conti- 
nued, occasioned a great tendeAcy to splitting. The de- 
gree of heat necessary for properly ex1;pnding the gildijjg, 
although it improved the brilliancy of jyhite and yellow 
silks, was higlily injurious to fabrics of certain other 
colours, and particularly to such as were crimson or 
green. The only remedy for this, thid indeed it did not 
amount to a remedy, but was only iAf>al]iative, was to 
pass the> stuff through from between (be rollers with thq^ 
greatest possible celerity. Yaucanson recommends, 
that on ^e removal of thfi heated wooden rollers, they 
should immediately be wrappei^in clotlis, and placed in 
an atmosphere from wjiich they ipay acquire moisture. 

Brocadeff, into the composition of which metals were 
admitted*, were very liable to become tarnished when 
this had taken place, they could be restored to all their 
original lustre by washing them with a soft brush dipped 
in warm spirit df wine. This appears to be the only 
material suitable for the purpose: alkalis, and even soap^ 

' u 2 
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would be improper ; the former as tLey would ipjure the 
texture of the silk^ and both as they would hurtfully 
affect certain of its colours. Some descriptions of pow- 
ders have been recommended for restoring the faded 
beauty of brocades^ but however fine. these may be g^ound^ 
and however care^ly they may be used^ they must stilly 
f^m the very mode of their operation^ scratch the metal ; 
and this, especially with goods prepared according to the 
last described process, is of an extreme thinness, so as to 
be easily worn away, when of course the whole beauty 
of the fabric would he destroyed. 

Brocades of silk were, at the commencement of the 
last century, exceedingly admired and much used among 
the luxurious votaries of fashion of both sexes in Eng- 
land. 9 We may learn in what d(^ee this finery was 
then estimated, by consulting the pages of Pope and Ad- 
dison : the former in the second canto of his elegant and 
lively satire, The Rape of the Uock and .the latter 
in the fifteenth number of the .SpecUitott^where it is 
stated that, amon^che fashionable ladies of that period, 
a furbelow of«precious stones, a hat buttoned with a 
diamond, a brocade waisOcoat or petticoat, are standing 
topics of conversation ; that lace and ribaii'ds, silver and 
gold galoons, wi^h the like glittering gewgaws, are so 
many lures to women of weak minds, and when arti- 
ficially displaced, are able to fetch down tlie most airy 
coquette from die wildest of her flights and rambles.’" 
Fearing, perhapsMilest in thus censuring his fair country- 
women for a foible whicfe had usually been^oasidered 
as characteristic of the sex, and not confined to any par- 
ticular age or country, he might be chargeable with an 
unfair severity, the moridist goes on to relate how Ca- 
milla, the queen of th^ Volsci, after exhibiting her ab- 
sence of all feminine softness by placing herself at the 
head di. an army, that she might assist king Turnus in 
his war against ASneas ; and after having, with her own 
hand, slain numbers of the enemy, still allowed all the 
woman to reveal itself in this particular : — “ She un- 
fortunately cast her eye upon a Trojan who wore an 
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embroidered tunic^li beautiful coat of mail, with a man- 
tle of the finest purple. ‘ A golden bow bun^ upon hia 
shoulder, his garment was buckled with a golden clasp, 
and his head covered with a helmet of the same |hining 
metal/ The Amaaon immediatel^f singled out this well« 
dressed warrior, being seized with a woman’s longing for 
thd pretty trappings he was adorned Vith ; 

' — iotumqae incauta per agmcn, 

Fcemineo praecUe et •poliorum ardebat amore.'* * 

For some time after the use of brocades for garments 
h^d been discontinued, tliese substantial fabrics continued 
to be employed for ornamental articles of fumiturd' ; and 
*as late as the year 17^8 some very elegant pieces were 
woven in Spitalfields, to be used as chair bottoms in 
Carlton House. These specimens of the arj arS still in 
existence, and prove that the discontinuance of the use of 
brocades must not hp ascribed to any deficiency of ability 
on the pWi^of our artisans, who, on that occasion, exhi- 
bited a degree ef skihulnesb*]^ theui labours fully equal 
to any shown by earlier and simila^roductions. 

— • • 

Silk (famqjsk was formerly extensively used both for 
garments and ornamental furniture.* Applied to thealat- 
ter use, this manufacture is still frequently met with in 
the dwellings of the opulent; and it is prqbable that some 
of the depositories of our careful ^owagers might yet be 
made to reveal habiliments which have been displayed at 
levees and drawing-rooms, exciting SSt envy and {^mir- 
ation oi our prpgenitors. * • • 

While we cannot but fonder at the taste ^hicb in- 
fluenced the worshippers of fashion in the oldqp days to 
incase and conceal their figure* beneath the formal folds 
of such unyielding ftibrics, we ^lo not reflect upon the 
probability that our most elegant costumes may,^n their ' 
. turn, become the objects of surprise afid derision to our 
* great-grandchildren, and that even the graceful draperies 
of Lawrence mpy in their eyes appear as formal and gro- 

* jExLm.%nsi. 
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tesque as are the once-admired vestules of sir Peter Ldy 
to our own. 

It has been supposed, and the etymolc^y of its name 
would ^eem to favour the supposition, that this branch 
of the weaving art wus originally brought to the west- 
ward from Damascus. It has been very long followed 
both in France and* Italy, while its introduction to the 
locftns of England appears to have taken place at a very 
early period of the annals of our silk manufacture ; and 
is said to have been occasioned by the flight to these 
hospitable shores of certain Dutch and Flemish weavers 
from the persecutions of the duke of Alva, when, in tfce 
year 15()7, he was deputed by Philip II. of Spain to 
extinguish the kindling spark of liberty in the Low (’oun- 
tries ; affording thus anotlier historical evidence of the 
beneficial influence upon society, of circumstances which, 
at the time of their occurrence, appeared to be fraught 
with uumixed and unmitigated evil. 

The expensive nature of this manufacturq,^J&ed it to 
be principally confinyl to the use of tlie high-born and 
wealthy of the land/*but on occasions of great ceremony 
people in the morb middling walk of life could stijl dis- 
play silic damask garments, which during |the Interval 
of'tiiese occasions Were carefully preserved, so that they’ 
were frequently hCndcd down from one generation to 
another as heir-^ooras of the family. Silk damask never, 
in fact, became of common use ; and when, a full cen- 
tury after the first introduction of its manufacture to this 
country, our celebrated Locke published his ('onsider- 
atlons on lowering the Interest and raising the Value of 
Money,*' we find that he noticed this as an article of 
almost unwarrantable luxufj. 

When wrought witli a great variety of colours, damask 
furniture had certainly a very elega'nt effect; but it has 
not for 8 long time been usual to employ more one 
colour in damask hangings, and their elegance now con- 
sists wholly in the richness of the material, and tlic taste 
displaced in the pattern. 

Damask is a twilled fabric ; the appearance of its ^tex- 
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tute ie familiar to from ita identity with that of the 
beautifed linen table services, the manufacture df whidi 
has long been carried on to a great extent in Scotland/ 
and more recently on a smaller scale in Irdand. ^ The 
weaving of these calls into exercise^all the dcilfolneiw of 
the weaver in mounting his loom, to the great labour 
attending which is, in a great measure, owing the ex- 
pensiveness of the manufacture. The designs, which are 
frequently very extensive, comprising upwards of 1200* 
changes for their completion, are laid off upon paper 
lined into very small squares, in a manner already de- 
scribed, and this serves as a guide in mounting the 
Ipom. To present such a description as would be in- 
telligible and satisfactory, of this art of designing and 
mounting in the draw -loom the elaborate patterns^hich 
are so generally met with in damask table-clolhs, would 
require more space than can well be allotted here to an 
object w'hich, as regards the particular subject of this 
work, is o^rqfy minor consideration, and which applies 
more important)^ to tlie mamrfactujjj of linen than of 
silken fabrics. \ 

The i^rench had long sfnee ^manufacture in irqitatioh 
of the oldl’ashioned silk damask, which they called Cafar^ 
(t^unterfeit) damask: this, while it had its warpeompo^d 
of silk, had the shoot of either thread, Wfcol, or cotton, and 
sometimes even of hair. These stuffs were not without 
a considerable degree of beauty ; and a similar mixture 
of materials is generally employed jn^e damask hang- 
ings whjch are manufactured jn the present day. • 

There are several descsiptions of silk goodi;, or, to 
speak more correctly, several ii^odifications of the same 
class, which are each known popularly by distinctive 
names, but, which yet Require no* particular description. 
Thus th# plainest mode of silk-weaving takes the» name 
pf Persian, sarsnet, gros-de-naples, ddcapes, 4fec., va- 
rying only in the thickness of the fabric, or the quality 
of . the material ^f which it is composed, and not ft all 
differing in the arrangements of its interlacings, 
u 4 
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Ik imMteg aaA^lks ^ kte neftrly goiie out of ik 
heki$ iwkeii ^ die desoriptioii next in quoUty, 
wrsnpt. Tlt|^ ktSk used to fom 
ments^ is iiO|v laoet'iiiuaUy enoployed for lining diem^ 
giving plnce in its turn, as regains its former more dig- 
nified uses, to g^i-d^naples. ^ This last is made of 
stouter *tid harder thrown organaine silh, and is put to« 
gather with more care and labour, containing a greater 
* number of threads, both warp and shoot, in a given sur* 
face. Ducapes are likewise plain-wove stout silks, but 
of softer texture than the last. 

Satin is a twill of a peculiar description ; the soft and 
lustrops face which it exhibits is given by keeping 
always a nery large proportion, frequently even as much 
as seven out of every eight threads of the warp, visible, 
or as it is called, floating above 'he shoot. Satin is 
always viroven with the face downwards,^^^ labour of 
the weaver being thereby abridged, because it is easier 
to raise the hame’b connected with one eighth, than it 
ilvould be to raise seven eighths of the warp with every 
Oist of the shuttle. 

^It can hardly be necessary, after the particular de- 
scription already'given of the mode of producing twilled 
silks in general, to repeat any part of it here, by enter- 
ing into the minutis./)f satin- weaving. It is plain that 
every peculiaritv^attendant upon this falls within the 
compass of the Jacquard machine, by means *of which 
•figured satins of tlie most beautiful textures and patt^s 
may be manufactured. 

When satins are first /aken out of the loom they ex- 
hibit a certain degree Oi roughness or flossiness, owing 
to the comparative infrequency of the interladngs of the 
shoot (With the warp. To remedy this, they are dressed 
by bei^l rolled on heated cylinders; which operation 
smooths down the face of the goods, and imparts, at the 
same time, that beautiful lustre which is so attractive. 

Satins from China are much esteemed for the quality 
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they mmne all their orig|t»al hlitre ^ httt In eih«p veap^ 

they pe found to be inferior to thone iliiintiilleturad b 

iluro]^ Satins of the higher qualities lo!^ ^en 

menu^tured in SpitalSeldi^ for tha auppl|;of our eaaterti « 

dependencies. 

Crape is a light and transparent article of plaiii Wedb« 
ing ; it is made with hard silk of the natural colour^ 
and the peculiar appearance which it is made to put on 
is given to it in the operations of dying and dressing 
aftor it quits the loom ; a further quantity of gum being 
^en added to the silk the threads are impelled^ by the 
stiffness thus acquired^ to unwreathe the twist which had 
been given to them in the mill^ and hence the apparent 
irregularity of texture assumed by crape. This may be 
easily proved by washing it in water hot enough to dis- 
charge the gum, theofahric will then assume an appear* 
ance verj^liv^ar to that of gauze. The warp of crape 
is usually composed of singffis.; theeshoot is* frequenUy 
formed of the same material ; and sol^setimes, when it is 
wished jto make it of closd^ tej^ure, of fwo-thread traiA, 
the two tA’eads, by partially untwisting^ then give a more 
dlinkled and intricate appearance to the cloth. * 

Crape, from its sombre appearance,^ha8 always been 
considered as adapted to mourning vestments. Different 
manufacturers affect a degree of mastery with regard to 
their peculiar modes of dressing CT^e, possessing nr 
imagining thence some superiority over their rivals in 
the manufacture. 

■ I '■* 

Myiy of the numerous titleg by which silken fabrics 
are known denote such minute distinctions that it would 
be both te^^ous and unless to cUTer any particular de* 
Bcriptiona concerning them. Every variation in th« order 
qf succession in the harness used in waiving, fr, as it 
is termed in the weavers’ language, every different tie, 
produces a different pattern, which is thought desemng 
of a distinctive naqic. Most of the fabrics more gene* 
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taStf used have already heen describetf ; and when it has 
fdrdier been eKfdain^ ^at levantine is a stout^ close- 
made^ and twilled silk^ and that gros-des-indes is formed 
by usi^g didfbrent shuttles with threads of various sub- 
stances for the shootj* whereby a stripe is formed ctrans- 
versely to the length of the goods^ there then appears to 
be nothing more Required under that head of iiifoim- 
ath>n. 

^ The process which is called watering silk^ and which 
gives to its surface a peculiar and unequal wavy appear- 
ance, is effected by placing together, lengthwise, one on 
the other, two pieces of silk, and passing them, thus qt- 
eumstance<l, between two cylindrical rnetal rollers, one of 
which is made hoUow for the purpose of containing a 
heated ^ron in its cavity. Smooth and even as the sur- 
face and tescture of the woven fabric appear to our im- 
perfect vision, it has in reality many thicknesses and as 
many inequalities as there are crossings of the warp and 
shoot. These inequalities are not brought^tP<.<5incide in 
the two pieces of sijjc wherf they dre placed together, so 
that such portion (g the face of each as is thereby sub- 
jected to severer' pressure^will receive a greater gloss or 
polish than other portions, and the wavy ajipearance 
remits entirely from this unequal degree of pressure. 
The appearance *nere described is sometimes produced 
when it is not wished to do so, and is the result of an 
unequal pressure used in winding the woven silk upon 
the breast roll o^^the loom. The only means of pre- 
venting this acciefent is by using a proper degree of care- 
•folness m rolling the silk. 

The surfaces of plain silk goods, and particularly of 
ribands,* are sometimes embossed, so that very elegant 
patterns are produced hpon them. This operatjon Is 
likewise performed by ^passing the silk between rollers, 
the surfaces of wliich contain the pattern which, it is in- 
tended tb produce. In one of the cylinders the pattern 
is sunk, and in the other raised, so that the eminences of 
one coincide exactly with the cavities of the other cy- 
linder. This process has of late bepn very extensively 
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employed for omameating waistcoat patterns, producing 
a very rudi and tasteful appearance ; but it can more 
appropriately applied to ribands or other fabrics wbicb 
are not 'much exposed to friction ; the inequalities of sur- 
face are ^otherwise found to be unfavpurable to the dltira- 
bility of the material. 


In addition to the fabrics woven of silk alone, ther9 
are other goods into the composition of which this beau- 
tiful material is made partially to enter, and which, in 
legal phraseology, are denominated mixed goods. The 
most common of these is bombasin, which is a twilled 
manufacture, having its warp of silk and its shoot of 
worsted. 

The use of this article was at one time restricted to 
the making of mourning garments ; but at a latqr p&od, 
no longer condemned, like the gondolas of Venice, to 
wear alone the sable hi^ of night, bombasins appeared in 
colours as^y and as various as the Protean wand of 
fashion could cl!l forth. •Theii^^anufapture, which once 
employed a vast number of looms in Spitalfields, has for 
some time been almost wholly confined •to the city of» 
Norwich. tBombasins are all wJven grey, that is,* with 
silb of the natural colour, and they are dyed in the pieca ' 
after being taken from the loom. % • 

Poplins and lustres are likewise composed partly of 
silk and partly of worsted, with a soniewhat larger pro- 
portion of the former material than enters into the com-, 
position o{ bombasin: they are .plkii^woven goods. 
Poplins \^re manufactured of tfxceedii^ly fine qualities 
in Dublin, which’ city had Ibrmerly a very favourable 
trade in them, but both these articles have now pearly 
gone out of use. *• 

Norwich has long been celebrated for its manufacture 
of shawls, wlterein silk forms a part in combination yith 
eitjier cottdn or worsted ; it is only of late years, how- 
eyfer, that these manufactures have attained to the high 
degree of excellence wliicli now characterises them, or 
that they have been brought in respect to price so codi- 
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pletely within tlie reach of the mi|re humble ranks. It 
is to these coinciding merits of beauty and cheapness that 
the shawls of Norwich owe their general introduction 
into foreign ^untries. It may indeed be said, with re- 
fere&e to these mixed goods generally, that ouTtCountry 
stands in every way without a rivd. 
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PART IV. 

OHEtflOAL^ MEDICAL^ AND ELECTRIC PROPERTIES OF 

COLpURINQ MATTER OF THE COCOON. — MANNER OP BLEACHING 

SILK PROPOSED B7 BAUHE. ENGLISH METHOD OP BLEACH- 

J^G. “THE BITTER PRINCIPLE.”^ VARIOUS CHEMICAL EX- 

PimiMENTS. GUTTAE ANGLICANiG. — SILK A PROTECTION 

AGAINST MALARIA. FORMERLY USED AS A MEDICINE. — ITS 

"electric properties. — HOW FIRST DISCOVERED. — VARIOUS 
EXPERIMENTS DETAILED. 

The colouring matter, which more or less tinges*Bilk with 
a golden hue, resides in the gum which the silkworm 
prepuces i^iBuch abun'&ance with the hlament, and which 
exercises so iif.^O|tant $.n agepcy in facilitating all the 
preliminary processes of its manufacture. 

If the cocoons be immerjed in hot ^fa^er a portion o^ 
this gumny or resinous substance will be dissolved, and 
will im])art t(f the water a light ambg* colour. If 
cohol be employed as the solvent a mu(^ larger portion 
of this matter will be extracted from the silk, and a 
tincture formed, which will retain its colour even after 
it has been exposed to tjie rays of* the sun for a much 
longer time than would suffice to hleaclMhe silk itself. 

The knowledge of the fact ihat thi§ colouring matter , 
has a greater affinity for alcohol than for waiter led 
Mons. Bauine to adopt the following process forl^leach- 
ingt silk : — •* * 

A stone-ware vessel^ of a neasly conical form, and 
capable of Imlding about twelve gallons, was provided, 
having a*large opening at the top, and^a smalle/one, 
jabout an inch in diameter, at the bottom. Vessels made 
of common pottery-ware could not be used for the pur- 
pose, as they woifld speedily have been rendered urifcer- 
viceablfi by the acid employed in the bleaching. From 
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the fiaipc cause^ the stone-ware ^en proved to be not 
very durable. All roughnesses on the inside surface of 
the vessel> whicdi could have broken the threads of silk^ 
werfe carefully rub]^ed down with pumice-stone. The 
small aperture at bottom was closetl by a cork, through 
the centre of which a glass tube, of a quarter of an inch 
^liameter, was passed, and, except at the time when it 
was required to draw off the liquid contents of the 
vessel, this tube also was kept closed by a cork. 

Six pounds of yellow raw silk were then disposed in 
the stone-ware vessel, and upon this was poured a mix- 
ture previously made of forty- eight pounds of a/cohol 
(specifiq gravity 0*867), with twelve ounces of very pilre 
muriatic acid (specific gravity 1*114). The vessel was 
then^completely closed, and the whole was left in digestion 
until the liquor, which at first assumed a green colour, 
passed to that of a dusky brown ; this usually happened 
in the course of twenty-four hours. The acid^Jated spirit 
was then drawn off by m.ians of the g^aC^s tube, and clean 
spirit of wine was poured continually over the silk, until 
, the liquid pasted off perfectly colourless. The silk was 
then left to drain witliOut being otherwise disturbed. A 
' piixture of the fSame quantity of spirit with muri^ tic 
acid was then rgain poured upon the silk, which, after 
being exposed to its action for a period somewhat longer 
than the first digestion, proved to be perfectly and b^- 
liantly white. The time required for this second appli- 
cation of aciditfated spirit was of less or greater duration, 
according to the :emper£.ture, and the original quality of 
the Etr][k. Baume found that tlic bleaching was much 
more readily accomplished when the cocoons had not 
been previously baked,' for the destruction of the diry- 
salides. The second dose of liquid was but sUghdy 
ting^ when drawn off ; and if another pdrtion of acid, 
equ^ to half the quantity originally used, were added to 
it, the mixture could properly be used for the first di^ 
gestion of a second quantity of the raw material. 

further washing of the silk then ensued, by pouring 
upon it forty-eight pounds of pure unacidulat^ spint 
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of wine, which wag fbrawn off in the coune of, the fol- 
lowing (lay. 

To recover the quantity of spirit absorbed by the sQk, 
and which was equal to its own we^ht, small quantities 
of watdi: were sprinkled over it from time to time, and 
this process was continued until the liquid, which drained 
off through the glass tube, had no perceptible strength. 
Notwithstanding these repeated washings, the silk still 
retained a portion of muriatic acid, which made it harsh* 
to the touch, and if left in it, would, after a time, have 
injured its fibre: it was therefore placed in a coarse 
woollen bag; and this, being enclosed in a basket, was left 
for several hours in a streanr of running wat^, which 
effectually washed out the acid. 

Pieces of manufactured silk, and even made-U]^ gar- 
ments, have been successfully bleached by this* process. 

The spirit may be recover^ by saturating the mingled 
acid with^tass, or Ifme, and then distilling the spirit 
in a copper alen^ic. J^ons. 9aume ^ays that silk may 
be thus made to rival or even to surpass in whiteness and 
lustre the finest specimens /rom Nankih.? ^ 

The re>^nue regulations, and the dearness of %pi^t, 
mjike the above process impracticable England, when? 
the usual method of bleaching raw silicas to immerse^it 
in a boiling solution of good soap in river water. After 
boiling for two or three hours the silk is taken out, beaten, 
and tlien rinsed in cold water ; whSn this has been suf- 
ficiently performed, it is slightly .wrurt^ then put into 
cold soap and water, tinged with a gninute portion of ^ 
indigo, and again boiled. 0n removing the sitt from 
this second water, it is wrung as dry as possible with the 
ass^tance of wooden pegs, and*i^ then well sh&en to 
separate the threads : af^r this it is suspended in a kind 
of stove constructed for the purpose, which contains 
sulphur iit a state of combustion ; the fun^ arising%rom 
tBis give the last degree of whiteness to the silk, and the 
process is completed. 

• V 

* Ure*t, Dictionary of Chemistry, art. Bleaching. Annalcs de Chlmie, 
tome xvii. • 
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Silk is powerfully acted upon b/ nitric add. If two 
drachms of this add are mixed with a pint of alcohol, 
and silk, either raw or bleached, be immersed in it, and 
kept cn digestion exposed to a moderate heat for twenty- 
four hours, the silk 'becomes of a dull yellowish brown, 
which, after it has been washed with soap, rinced, and 
djriied, turns to a fine golden yellow colour, which is very 
permanent. Concentrated nitric acid being distilled off 
*^ailk, and the remaining liquor partiaUy evaporated, oxalic 
acid is obtained : if the evaporation be pursued still 
farther, the residue will yield, together with a small 
portion more of oxalic acid, a quantity of yellow cvys- 
tals, not in the slightest degree acid, but intensely bitter, 
and which stain tlie skin of a deep yellow colour, not 
easily*¥emoved. This curious substance was discovered 
by Welter^ and was called by him the bitter principle.” 
He supposed that its production always results from the 
action of nitric acid on animal maVter. Thq^* crystals, 
when examined through magni,fying^g?as8, appear to 
be composed of truncated octohedrons. 

If the remauiiiig liquor hp previously saturated with 
potass und evaporated, another yellow silky salfj separates, 
Wjhich detonates on burning coals like nitie, and appe^s 
to 4)c a triple cogibination of the before mentioned bitter 
substance with nitrate of potass. 

The water wherein the cocoons are placed to prepare 
them for reeling, qttickly acquires from them so much 
of the resinous^tnaitcf as to be more viscid than the 
p strongest soap latlb;r. Ciaappe found that he ?ould in- 
flate t^is wate; into bubbks or small balloons, which 
were far more permanent than any formed of soap and 
water, ^id which equaHy exhibited the prismatic colons. 
The texture of these, bladders ^as so tenacious, as to 
render them impervious to the most subtle gas : Chappe 
flUed^ several of them, whose diameter did not exceed 
three inches, with hydrogen gas, and the little air bal- 
loons remained unbroken and floating in his apartment 
for* considerably more than twenty-four hours. All co- 
coons are not sufficiently glutinous for this purpose; 
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with thoB^ whkli a|e of a very deep yellow the expcri-‘ 
ment will not Bunceed: such are supposed to* be pro- 
duced by the worm in a peculiar state of disease^ which 
state Is yet by no means uncommon. ^ 

Acqprding to Westrum^ silk, when acted upon by 
chlorine, either in the gaseous form or diluted in water, 
instead of being bleached, as cotton or linen would be, 
always becomes of a yellow colour, and loses part of ils 
solidity. The caustic alkalis corrode and dissolve silkj» 
which gives by distillation the results usual with animal 
substances. 

{Neumann found that but few materials afforded an 
equal quantity of volatile alkali. Toumefort observes 
fhat it contains more than hartshorn, as he obtalhed from 
fifteen ounces of silk two drachms of volatile salt 4 this, 
which was called the spirit of rajv silk, when rectified 
with some essential oil, was the medicine formerly cele- 
brated under the nai^e of Guttce Anglicanc,” or En- 
glish dro^. The volatile alkali obtained from silk was 
then supposed be of a diffet'ent nalHire from that con- 
tained in any other substance, and it^ consequently was 
held to possess different viftues^peculiar to itself. ^0 saSt 
of tartar,*an4 sub-carbonate of potass, were for a long 
time considered to be, and were used aS two separate sA- 
stanccs. The chemical philosopher had%iot then learned 
to generalise, and could not understand l^at the same 
substance, differing in no one particular as to its nature 
and properties, could be obtained firpm^any apparently 
wholly dissimilar bodies. ' • 

BekrI the discoveries of jcl!emistr^ had arrestpd the*' 
fanciful flights and annihilated the quaint distinetions of 
the druggist, his catalogue pregented a curious aiomen- 
clsTture, which is now acknowled^d to have been founded 
on ignorance and prejifdice. Th*e light of science has 
since pierpeJ the veil, and has revealed many of th» laws 
of nature in all the beautiful simplicity of iheir elements ; 
'dispelling much of the complicated mystery and vague 
obscurity which then enveloped the ill understood pj^ac- 
tice of,pharmacy. 
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'A silk covering of the texture ofci common handk»« 
chief is Said to possess the peculiar property of resisting 
the noxious influence and of neutralising the effbcte of 
malarija. If^ as is supposed^ the poisonous matter is re- 
ceived into the systeih through the lungs^ it may ^ot be 
diflicult to accouiy; for the action of this very simple 
preventive : it is well known that such is the nature of 
malaria poison, that it is easily decomposed by even 
deeble diemical agents. Now, it is probaWe that the 
heated air proceeding from the lungs may form an at- 
mosphere within the veil of silk, of power sufficient to 
decompose the miasma in its passage to the mouth ; 
although it may be equally true that the texture of the 
sUk covering may act me^anically as a non-conductor, 
and perove an impediment to the transmission of the 
deleterious substance.* 

We learn from Poraet's history of drugs, that silk was 
in his time used as a medicine, by reducing the pure 
part of the. cocoon into a powder. His vjglume contains 
many copious directions for preparing this powder, and 
for duly and carefully separating the chrysalis from the 
part which he consideredvinedicinal. Silk thus prepared 
has, as he affirmed, the virtues of cleansing the blood, 
mining the spirits brisk, ahd the heart pleasant.'” Le- 
mery, the editor*^ and commentator of Pomet, adds, that 
the silkworm itself likewise possesses medicinal properties. 
According to his information, silkworms that had been 
dried into a po^er.and applied upon the head, which 
should be previously shaved for the receptior^ of this 
* plaster^ were esteemed ext^mely efficacious in curing 
vertigo.* 

The Imperishable natrjire of silk, even under circum- 
stances peculiarly unfavourable to the preservation of 
animal substances, forms another of its qualities which 
is de^rving of remark. Some years ago, the ijexton of 
the parish of Falkirk, in Stirlingshire, upon opening ^ 
grave in the churchyard, found a riband wrapped about * 
ihe bone of an arm, and which, being washed, was found 
* Annual Register for 1829, voL Ixxl 
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to be entire, and to# have suffered no injury, although it 
had lain for more than eight years in the earth; and had 
been in contact with a body which had passed through 
every' stage of putrefaction, until it was reduced^to its 
kin^od dust. * 


The discovery that silk is an elec^c, or a non-con<> 
ductor of electricity, originated in one of those fortunate 
accidents to which science has been indebted for many oi^ 
her most valuable discoveries. This fact it was whidh 
first led to the beautiful disclosure of the distinction be- 
tween electrics and non-electrics.* 

In 1729, while the knowledge of electrical phenomena 
was yet in its first infancy, Mr. Grey, after i^orming 
many interesting experiments, succeeded in conducting 
the electric fluid, excited by friction in a glass tube, 
through a perpendicular distance of many feet, by caus- 
ing one ^d of a piece of iron wire or packthread to 
communicate ^ith the glass tube, and the other end with 
an ivory ball. Fleased withliiS succ%8s, he became de- 
sirous of conducting the fluid horizoni^y ; but this ex- 
periment failed at the tifne, through ftie* mode^of Ms 
attemptii% which was by carrying his line over |i 
jpackthread cord, suspended *for the purpose across 
room. Through tliis material the electrlb stream escaped, 
and tlie ivory ball was, in consequence, n<^ longer found 
to l>e excited. « 

Mr. Grey having communicated tci^a friend the ill 
success wiiich had attended this attempt, was advised to 
suspend the conducting line Jy* instead of packQiread;^ 
there being no other reason for this advice than the 
greater fineness of the former^ Acting upon this sug- 
gestion, their first experiment made in a large mat- 
ted gallery ; a line, the*middlc part of which was of silk 
and the, two extremities of packthread, was fattened 
jicross the gallery ; the conducting line *with the ivory 
ball at the end was passed over the silken portion, and 
hung nine feet lielow this horizontal line of suspen^on. 

. * Note HH. 

X 2 • • 
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The conducting line was eighty feet (ind a half in length, 
one end being fastened by a loop to the electric tube ; 
upon rubbing this, the experimenters had the gradftca« 
tion o{ finding that the ivory ball attracted and repelled 
light substances in the same manner as the tube itself 
would have done. . They next contrived to return the 
line, so that the whole length amounted to 147 feet, 
in^this case likewise the experiment answered tolerably 
«ireli ; but suspecting that the attraction of the electiic 
fluid would be stronger if the line were not doubled, they 
carried one straight forward through a distance of 124 
feet. In this anticipation they were not deceived, the 
attraction under these circumstances being stronger than 
when the^ne was doubled. Proceeding thence to add 
more gnd still more to their conducting line, until at 
length the blender silk thread broke from the weight im- 
posed, they sought to substitute for this fragile cord a 
small wire, first of iron and then of? brass. T^ unsuc- 
cessful result, however, soon brought thejn to the con- 
viction, that the refusal of the silk to coiKluct the electric 
fluid was not owiij^g to its fineness, but proceeded from 
some inherent property possessed by the material. The 
iijetallic wires were smaller even than their, silkbn thread 
liatl been, and yet they effectually carried off* the electri- 
city : thicker silkt-n cords were therefore adopted, and, as 
before, the elecu-ic fluid was conveyed to a great horizontal 
distance, without sufiedng any diminution of its virtue. 

‘ This knowled||^, ot the non-conducting power of silk 
was 'quickly followed by the discovery of the same quality 
•in many other substances, aqd thus accidentally was laid 
the foundation of many of th*' subsequent improvements 
in the science of electricity. 

No particular attentioh was paid to the electric qua- 
lities of silk, nor were any experifhents made/>n it as an 
electrk), until the year 1759* Mr. Symmer's nqtice was 
then attracted to the subject by the following whimsical 
circumstance, which led him to the performance of many 
ruri 9 us experiments. The results of these he commu- 
nicated to the Royal Society, by whom his pape’- was 
inserted in the fifty-first volume of their Transactions.** 



PART IV. PiK>PERTlES OF SILK. 509 

Mr. Symmer was in the habit of wearing at th/sanft 
time ^wo pairs of filk stockings ; the under pair white^ 
and the upper black. If these were pulled ofi^ together, 
no si^ of electricity appeared ; but if the black stockings 
were pulled off from the white, a snapping or crackling 
noise was heard; and when this nappened in the dark, 
sparks were plainly perceived between them. Thus in- 
cited, their philosophic wearer proceeded to make s<jpe 
further observations on the subject. He found, that by 
merely drawing his hand several times backwards and 
forwards over his leg while the stockings were upon it, he 
produced, in great perfection, the following appearances. 

On the stockings being taken off separately and held 

* within a certain distance of each other, both appeared to 
be highly excited, the white stocking vitreously, the black 
one resinously.* While kept at a small distance from 
each other, they were so inflated that they Exhibited the 
entire shape of his leg; and if brought somewhat nearer, 
would %imediately rush togetlier. The inflation gra- 
dually subsided as the'y thu» approached, and their attrac- 
tion of extraneous objects diminished as their mutual * 
attraction increased, so lhat when tlje]( actually met, they 
becameaflat and adhered togetlier like so many folds of 

> silk. On fieing again separated, thgir electric* powers»did 
not seem to be at all impaired, and Jjiey continueckTor a 
considerable time to afford a repetition of these appear- 
ances. If the two white stockings were held in one 
hand, and the black ones in the^ther, they were thrown 
into a i^trange agitation, owing. to ’thokittraction exercised 
between those of different colou^p, and the repulsion 
between those of the saiAe colour, lliis conflicting of 
attractions and repulsioifk caused the stockings to rush to . 

• each other from greater distfpees than they v^uld other- 
wise have done, apd '^afforded a very curious spec- 
tacle.” • 

If the stockings Were allowed to pneet, thef adhered 
together with considerable force. They required at one 

• VHreous anc^reainoufl electricity used to be termed positive and no- 
fatly*. - • 
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time a weight of twelve ounces for their separation; 
and on another occasion^ when the/ were more ,)iighly 
electrified'^ tliey sustained, in a direction parallel to their 
surface, as much as seventeen ounces, whidi was t'Virenty 
times weight of t^e stockings. If one were priced 
within the other, it required a weight equal to twenty 
ounces to separate (them, although half this sufficed for 
the^purpose if the stockings were applied to each other 
externally. 

•The black stockings being newly dyed, and the white 
ones first washed and then bleached by exposure to the 
vapour of sulphur, their mutual attraction was seen |o 
be much increased. Under these circumstances, if one 
was placed ^thin the other with their rough sides toge- 
ther, it required a force of three pounds three ounces to 
separate^them. 

With stocicings of more substantial make, the cohe- 
sion was found to be still stronger, A white stocking 
of this description was placed within a black one oi similar 
quality; first With tl\e right side o^ one contiguous to the 
wrong side of the other, and afterwards with the two 
rough surfaces touching e^ch other: in the first case 
they raised nearly nine pounds, and in the ^cimd, the 
still' piore surprising weight of fifteen pounds, without 
separating their surfaces. The tufts and ends of silk 
which are generally found on the inside of stockings con- 
siderably assisted towa^^s the result of these experi. 
ments, which were not nearly so striking after these tufts 
were removed. ' . 

,Tn the course of his expi^iiments, Mr..Symmer also 
discovered that black and white, silk, when highly elec- 
•trified, not^oniy cohere to each other, but will also adhere 
to any broad and to any po^shed surfaces, even although 
these bodies should not be themselves electrified. Having 
undesign^y thrown a stocking out of his hand, it ^struck 
against the side of the apartment, and adhered to the 
paper-hangings. He repeated the experiment, and 
found that the stocking would continue its^ adhesion for 
nearly an hour. Placing a black and a white stoddng 
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against the wall in this manner, he applied the two oSiersf 
to them^^ which had deviously been highly elejtrided ; 
and putting the white to the Uack and the black to the 
white, ^he carried them off from the wall, each of them 
hanging to that which had drawn ^ from its situation. 
When* the 'stockings were applied to the smooth surface 
of a looldng-glass, they adhered even more tenaciously. 

Similar experiments, combining a greater variety of 
circumstances, were afterwards made with white and 
black ribands by Mr. Cigna of Turin, an account of* 
which was published in the memoirs of the Academy of 
that city for the year 1765 . 

daving dried before the fire two white silk ribands, 
ahd extended them upon a smooth plane, he th^ sever^ 
times drew over them the sharp edge of an ivory rule, 
and found that both ribands had by this friction acquired 
sufficient electricity to adhere to the plane, although they 
gave no indications being in this state of excitement 
during tftbir continuance upon it. It was not at all 
material to thtP access of th# experipient, whether this 
plane was itself an electric or non*electric substance. 
When Uken up separately^ the^ribandil both appeared |o 
be resinoasly electrified, * and repelled each odfbr: on 
dividing tliem, electric sparks were 4 )erceived betw^n 
them, but on being again forced together or placed«on 
the plane, no sparks were given off until ^ey had been 
again excited by friction. When by means of the ivory 
rule they had thus acquired the resinous electricity, if, 
instead of being replaced on the sinodlh body whereon 
they had been imbbed, the ribands vivere applied to a» 
rough conducting surface, tpey would on their su}§equent 
separation show contrary states of electricity, which 
wOuld again disappear on theif»being brought together. 
If after having been made by friction to repel each other, 
they were forced together upon such a rough surface, 
they would in a few minutes be mutualy attracted, the 
under one being vitreously and the upper riband resin- 
ously electrified^ 

If the two ribands were subjected to friction ujlbn a 

X • . 
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WUDaee^ ih^ unifonnly secured contrary «tatoi 
deei^City, die upper being resinoufily and the lower 
one vitreotudy ^ected^ in whatever manner they might 
be taken off. The same change was instantaxleouaLy 
prodticed by the uso of any pointed conductor. |f^ for 
instance^ the two ribands having been made to repel each 
other, the point«(ff a needle were drawn along the whole 
length of one, it would cause both instantly to rush to« 
gether. The same means employed to effect a change 
'^of electricity in a riband already dectrifled, would dom- 
municate electricity to the other which had not yet re* 
ceived the excitement. An unelectrified riband would 
become electrified if placed upon a rough surface and 
an electrified riband were put upon it, or if the one werb 
held parallel to the other and a pointed conductor were 
presented. 

Upon a smooth surface, Mr. Cigna placed a riband 
that was not quite dry, and appliet^ over it another that 
had been well dried before the fire, when, aftef applying 
to them the usual frictiomwith the ivorj^ rule, he found 
that, in whatever manner they were removed from the 
sivface, the upper one was always resinously and the 
lower 6nc vitreously electrified. Exactly tho« same re- 
A?^ts were produced if thejibands employed were blaciv 
instead of white* If any kind of skin, or if a piece of 
smootli glass, were used in place of tlie ivory rule, the 
effect was exactly the same ; but if a roll of sulphur 
were substituted, the ribands dien uniformly acquired 
the vitreously electric state; when rubbed with paper, 
either gilt or not gOlt, the effects were uncertain. !f the 
riband^ were placed between folds of paper on a plane 
surface, and friction were then applied to them, both 
ribands' acquired the resinous electricity. When one 
riband was black, and the other white, the black generally 
acquired the resinous and the white the vitreous ^^ate, 
whatever might >have been their relative position, or the 
manner of applying friction. 

Mr. Cigna likewise observed, that wh^n the texture of 
the tipper piece of silk was loose, yielding, or re-form. 
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like that of a stocking, so that its daatidt|r edMl% 
move up and down with the correspondii^ mo^^eilCi* 
of the rubber against the surface of the lower riband; 
and the rubber employed were of such a nature as to 
communicate but little electricity to^glass, the excitAneUt 
did not depend upon the action of the rubl^r^ but upon the 
body whereon it was placed. In such a*Ckse, the black silk 
was always resinously and the white vitreously affected. 
But if the riband was of a close unyielding texture, an^ 
the nature of the rubber such as would communicate a 
high degree of electricity to glass, then the excitement 
of |he upper piece depended altogether upon the rubber. 
Thus, if a white silk stocking were rubbed with gilt 
paper upon glass, it became resinously andothe glass 
vitreously electrified ; but if the piece of silk thus placed 
upon the plate of glass were of a firmer texture, it was 
always electrified vitreously and the glass resinously, 
when s^phur was employed as the rubber ; and most 
generally the same effect followed the use of gilt paper. 

If an electr^Al ribtnd were brought near to an insu- 
lated plate of lead, it would be very fwbly attracted. If 
then a finger were brou^t rugh to tHe lead, a spark 
might be^bsgrved to pass, and the riband was powerfully 
Ittracted, but showed no further sigfl of electric excile- 
raent after coming in contact with the tnetal. On their 
separation, however, both substances appeared again 
electrified, and a spark passed between the plate and the 
finger. . ^ 

If several ribands of the same colour were placed on 
each other upoaa smooth c^nAucting^urface, anc^ rubbed^ 
with a ruler, each, on bemg taken singly up,«gaYe out 
sparks at its point of separation from the others^ and on 
tife removal of the last riband, a^park would equally pass 
between it^and the coiMuctor. If all were drawn frcAa 
the platq together, they cohered in one mass, whiih was 
^Tesinously electrified on both sides. If after this they were 
laid together on a rough conductor, and then separated 
singly, beginning with that which had been at bottom and 
next to the smooth conductor, sparks appeared as before. 
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^tnd ^ tlie ribandfl^ with the excepfion of that at the top, 
were dectrified vitreously. If friction were applied to them 
upoa the rough conductor, and all were taken up mthout 
separation, the intermediate ribands acquired the dectric 
state* of either die highest or lowest, according^, as the 
separation was begun with either the one or the other. 
M^en two ribands were removed together from the test, 
they clung to each other, and exhibited none of those 
indications of excitement which one, if taken alone, would 
^ve shown. When these two were separated, that which 
had been the outer one was found to have acquired elec- 
tricity of an opposite nature to that of the remaining un- 
divided ribands, but in a much weaker degree. 

Several ribands were placed upon a metallic plate, 
widely was charged with electricity by means of a glass 
globe and a. pointed conductor hdd to the side opposite 
to the ribands. The effect of this was, that all of these 


became electrified ; but whether the state of ^eir ex- 
citement was like to or differing, from that of the plate, 
depended altogether on th^mannd of tlieir removal, ex- 
cept that the riband which was most remote always ex- 
hibited the oppSsite stat** of Electricity to chat of the 
metallic plate. * 

*<-Numerous other^experiments, equally simple and eas^ 
of &ccomplishme.4t, may be made on the electric pro- 
perties of silk> which are, no doubt, familiar to such per- 
sons as have at all attended to the science of electricity. 
Silk, more remarkably than any other substance, ex- 
hibits a strong aSid permanent attractive and repulsive 
electric ^wer. Itfe prop^ty of exciting electricity by 
friction of extensive application, causing it to hold an 
important place among ^he substances employed to ex- 
hibit the wonders of thi^science ; silk always forms piikt 
o^the apparatus of electrifying nlachines. 

No attempt has been here made to bring fonyard any 
thing new, or tHkt has not been long well known upon; 
the subject ; but as many persons are prone to consider 
that experiments on scientific subjects must necessarily 
be invested with complexity, which places them beyond 
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accomplishment by the uninitiated^ the above trifling 
detail will serve to plove the fallacy of this opinion. 
The ipartificial nature of the operations places them 
within the reach of aU who are disposed to repeat them; 
and some natural phenomena may, thus he brought 
within tfie observation of every one ; adding one more 
instance to the crowd of examples wherewith we are 
surrounded^ that the most simple substances of daily* 
use, whose qualities of beauty or convenience are alone 
understood by the multitude, may be made to afibrd to 
the mind of the enquirer matter for philosophical amuse- 
ment and instruction. 
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Kotb a. page 3. 

It has been well observed, ** I^at throughout this extensive empire, em. 
bractnf so great a variety of climate, the physical and moral qualities of 
the people remain as fix^ and unchangeable as the laws and customs from 
which, in fact, they receive their colour. Such is the force of ancient usage 
and the dread of innovation, that a Chinese never stops to enquiA what ha 
ought to do on any pressing emergency, but what Yao and Chun did in a 
similar case four thousand years ago. Time, m fact, may be said to^tand 
still in China. Here not only the system of morals, of social fhtercourse, 
of jurisprudence, of government, is the same now as it was three thousand 
years ago ; the cut of th^r robes, their houses, and furniture, are pre. 
cisdy the same : so tliat if custom has exercised its dominion over this sin- 
gular people, they ha.w least, been fr(^ from the tyranny of fashion. 

The maxims of the sovereigns and sages of antiquity, — the rites and cere- 
monies and duties required by the scivil and rcligi(bi|| institutions of the 
empire, the la^^s and customs— arotthe pofbts of knowledge whiciycad t<f 
w^lth, power, and distinction in the state " Sup. Ency, Brit art China. 

These people, therefore, have no motive for joining in the race of in^* 
provement ; while it has always been the policy of y^eir government 
check and entirely to repress all desire of change. 


Note B. page 5. * 

Maqtherson, in his Annals of Commcrce,.to*whidh valuable work the 
author is indebted for many of the dates |nd facts ^con|ed in this voluAe, 
remarks, with great apfiearance of probability, that perhaps the S^es were ^ 
themselves the authors of this fable e thus making it appear to bareigners 
that the advantage was a blessing showered down peculiarly on their own 
favciured country, and one in which others^puld not participate. * 

NotbC. page& 

; There have been many speculations formed for uftravelllng a subject 
■ which is involved in so much mystery. One of the most ingenious among 
these is found in the ibllowtng note to Marsden's translation of the Travels 
of Marco Polo : — " 1 Have long entertained the idea that the golden fleece 
which Jason carried oflTfyom Colchis was a cargo, or perhaps only a stein. 
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of rich goldcn-coloured raw silk in the hank^which might flgimtiTely bo 
termed ^ fleece, because it was to be twisted into thread and, interwoven 
into cloth. Thu, at least, is as plausible as the commonly received folution, 
admitted by a celebrated historian not prone to credulity.** • 


NovB D. page 7. 

Nearchus, Aristo^ulus, Theophrastus, Virgil, Dionysius Pertegetei, 
^neea, Anian, Sohnus, Ammianus Marcellinus, Claudian, Jerome, &c. 


KotbEL pages. 

Publius Syrus, Varro^ Tibullus, Pn^rtius, Horace, Seneca, FUiiy, and 
Juvenal 

Pliny, I xL c. 83. Tacit Ann. U ii. c. 32. 


N<wb F. page 9. 

** R^iflexions sur Ics liaisons des Romains avec les Tartares et les ChinenSk” 
by M. de Guignes, in M^'moires de Litt^raturc, voL xxxii. p. 35S. It is 
said, indeed, by Flonis, lib. iv. c. 12., that ami issadors came ^m the Seres 
to court the favour of Augiutus ; but this is not very probable, as in the 
whole course of the history of th.s people t appe^rf chat they wwre never 
desirous of any alliance or Intercourse with other nations. 


‘ Note G. page 9. 

^ By the Rhodian nav^ laws, preserved in the eleventh boedeof the Dige^, 
un^nixed silk goods vhen shipwrecked. If they were preserved free (tom 
wet, paid a salvage of lU per cent, as being equal to gold in value. 


Note H. page 17. 

Otho Prising, de Gesc. Frederici, 1. L c. 33.; apud Muraton, Is.'^ript. vol vi. 
col. 668.^ Falcandi Hist Sicul pittfiap. Muratori, Script vol vii ccd.25(x 


Nr^I. page 19. 

The ancient Chinese are saii^ to have ex .ended their voyages as ikr from 
home as the coast of Africa, — a degree of maritime ad ventui^ which does not 
receiv^^much confirmation flrom our knowledge of the channels through 
which, In those reniote times, commercial intercourse was carried fbrwai^ 
in the East According to Cosmas, the Indians who traded with the Chinese 
were accustomed to resort to Ceylon, where alone they received silks, spices, 
and father valuable productions, which were thence^idlstributed among the 
difibrent marts of India. Gibbon, in the fifth volume of the *' DeLUne Mid 
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Fall of the Koman Empire,” iiiua describes the mode of prosecutlilg thts^ 
commerce ” lilie China^and Indian navigator* were conducted by the 
flight of bifdk and i^eriodical winds, and the ocean might be securely tra. 
versed'in square-built ships, which, instead of iron, were sewed together 
with the ’strong thread of the cocoa-nut Ceylon, Serendip, or Taprobana, 
was divided between two hostile prinoes; one of whom possessed tbe^moun- 
tains, tdl^elephants, and the lurntnous carbuncle ; and the other ei^oyed 
the more sordid riches of domestic Industry, fortign trade, and the capacious 
harbour of Trinquemale, which received and diaiAised the fleets of the 
East and West In this hospitable isle, at an equal distance (as it was com- 
puted) from their respective couniries, the «Ui merchants of China, w^o 
had collected in their voyages, akiet, cloves, nutmegs, and sandal wood, 
maintained a free and benefleial oummeroe with the inhabitanU of the 
Persian Gulf** 


Nctb K. page S6L 

*The project of rearing silkworms In the United States of 4]nerica has 
Tery recently been renewed, and a small package of silk, the result of this 
sttami>t, was, early in the present year (1831), imported into Livcrjyioi. 

The president of the American Philosophical Society estal^jished in Phil- 
adelphia, M Duponceau, has for some time been desirous of encourag. 
ing this branch of rural economy, and lately established a filature, under 
the direct'sft) of a gentlenAin, who, having conducted a similar under, 
taking at Nisraes in France, is, possessed of the requisite knowledge and 
experience. ^ * • • • ^ 

The quality of the silk hitherto produced in Pennsylvania is said fljlly to 
equal that of Bengal ; it promises to stand well ^le various processes of 
dyeing, throwing, and weaving ; biil, as might be expelled in the commnnae. 
ment of suci an undertaking, ttfc operation of reeling has notlwen con. 
^cted with the requisite degree of akijl. The a^empt has hitherto bean 
* made on too small a scale for the projector to form any satisfactory opinion 
upon the issue as regards its profitableness ; and it%et remains to be seen 
whether the Philadelphians are in possession of facilities for this pursuit^ 
which w'lll counterbalance the high rate of wages prevalent throughout the 
state, and which would otherwise give a decided advantage in point of 
pnee to the raw silks of Italy and India, even ^ the markets of the UniAd 
States. . , • * , 

The subject has appeared to be of sq^uch importance to the American^ 
legislature, that a committee of cmigrcss has recommended thcninrojeet to 
the attention and protection of the government. 

Kors L. pag^51. 

It Is the poNcy of many of ISie states of Italy rigidly to exclude British 
maniifactuaed goods fVom th^r territories. Yet as wC annually ^tgke from 
4bcm merchandise, principally raw silk, to the value dP two millions sterling, 

• *and as no exportation of the precious metals is made in payment fbr the 
same, it became a question in what shape and by what channels the Italian 
merchants obtained neturns for their produce. Upon investigatimi. it ap- 
peared ihat the foreign traders took their remuneration in bills of excbongie 
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iLawn upon the London merqhantit by tu t|ie krgoft portion Of which 
were remitted to Manchester and G^oW Auitrltt and the Onrman 
states, In return for those prodnett of Britiih industry i^gainst drblch the 
Italian governments so strli^y dosed their ports. U is indeed liopelai ftar 
any nation, so long m it has productions of its own for sale, thus to attempt 
the exclusion of the produce^ another country , and perhaps the only coa« 
sequence of such sftfirtaighted policy will be the enhancement tothbihseives 
of the prices of foreign p^uctions 

r 

Ncmt M. page 84. 

f 

There is a very strong analogy between the course pursued, up to a recant 
period, by the English government, with reference to the trade in thrown 
and manulaitnred silk, and that followed by the government of France in 
respect of the introduction of materials for their cotton roanufartures The 
spinners of fine cotton yams in tho latter country having asked for prcu 
tection agains* the importation of yarns of that quality, a very large prohl. 
bitory duty was accordingly imposed. The consequence of tins measure 
was, thatr*he manufacturers of the better qualities of muslin not being able 
to dispense witlr the use of the fine yarns which they had been accustomed 
to import, and the French spinners being unable to furnish them wit^any 
substitute, the smuggler was immediately put Into actii e occupation, and* 
notwithstanding the vigilance wherewith re\#iue rcstrictionrwcrc etf. 
forced by the aid of military cordons, passed through them all, and for. 
nished to the maiiufacturej the fine farns of Biglande t^n advance in price 
of from 60 to 70 per cent , so that the I’rench spinner gained nothing by the 
prohioition. 

TliO pccu[liar circumstances whia accompanied the state of war, enabled 
the French manufacturer at that time to prospir even unde thisdisad- 
vaifi^gc , but when, at th,j return peace, the illicit trader proceeded ts 
introdlice English muslins ready manufactured, at an advance upon English 
pricps of only from 17 (o S5 per cent., both the spinners and weavers Were 
completely ruined 
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b 

^ At the time when the lasf alteratiof* was made m the mte of duties charged 
upon forei^ manufactured silk goods (April, 1829,) it was stated in the 
house of commons by the then vice president of the Board of Trade, the 
nght honoui ole Vesey Fitrgcrakl.oa the authority of French merchants, 
that the total cost of smuggling qW tnsunng gros do.uaple* was from 28 to 
S9 per cent upon their value , ^Mt the sann charges upon satin ribands 
amounted to foom 24 to 25 per cent , upon sarcenet riband^, 25 to 26 per 
cent^tjP^lbfed gauze, ^ to 29 per cent , blonde, 12 to 13 per iwnt The 
•nielj|<wratc, in the latter case, being occasioned by tbe greater value of the 
•itide in proportion to its bulk, which rendered the object of the smuggler 
easier of accomplishment It was forther stated that crhpe.liB8e, crape, 
and pla n gauzes, had not been smuggled at an/timesifice their importation 
bad been legalised by the Imptiition of a duty. * 
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The e^if efihcts of {Hohibitory lews upon the moral feelings tif the com. 
munity were thus eloquently enforced by Mr Vesey tittgerald, on the 
occasion to which reference has been made in the preceding Note Un- 
der prohibition the trade was a scene of ol!hn|ive and arbitrary laws* rc. 
stnctivh At the fair exercibc of the inclinations of tfhe people, and regirdless 
of their wants They were laws which no one lelt to Impose any u|pral obli. 
gatiOH, and thus an habitual indifference to the bfcach of law was engen. 
dered iii the public mind Hut 1 have slid they were incffic icious , and 
the house eiiiouragt those who avow that the object of their enquir> is to 
establish a return to thi ro ^ I will rtmovSl from the statute book, il I tar^ 
legal (nmrs which the people do rot new as moral crimes' 1 would not 
arm the ( ommon informer with a {xiuer to enter the bogses of individuals , 

1 w uuld not permit ex cri the king h office r, for the sake of a fiscal regulation, 
to xijolatc the sanetity ot every 1 ngiishman s abode I cannot afford to 
protect the manufieture by sue h odious lows , and Icnst of all, when I find 
that Bueh i powrer never did put down bmug£,Iing, but that,jxith all these 
vile applianeeb and bad means to boot, it was absolutely mcfhcaeious " 

Noti P pifct 87 

Simc nd, who visited I vons in 181” has described the poverty of the silk 
weavers rc* dent in it d iif^r Ihit eitv ns be ng more ibjeit thin any thing 
within the^xpene nee of our ovn irtisaiis Jhtre, is with us, the manu 
futnri IS in itrcitj^egne dojnnstit qjistof the weavers oxetuting their 
labour in their own dvAilhngs I he ibe des df the iu neh weivcrs ire, how 
ever, w re tilled in the extreme one room, tvventv feet square, not unfre. 
qui ntly strv inp i ver> puri ost, bo^h as ^dwelling *i|l workshop, for thjee 
entirt f miilie s * 

fe 

Norr Q jj^ge 8i 

I xprricncc has nlmost uniformlv proved rhat lowi^jnced labour is, ifi the 
end d( xr 1 ibiur to tlie cmj lover In contrastiof the rtUe of wages jiaid in 
diflerci t lonntrips fir vvorktf the simt dcsinption, we should not onlv 
look to the imount of me ni v whieh s to ngeeimpi use tbcelaily toil of the 
artis'in 1 nt n ust ilsn tike into the leeount the number of hours durllig 
which he w irks tlu con I me v wherewith be apphc^himsolf to his labour, 
ind till ‘•foil which he brings to its Heonphshment It the question of ^ 
wagi , ns 'ifkiting rhe cost ot raanu^u^urcs in Tngland, be exg^nined by 
tliesc t( ts It will in most c i i s bi I91 nd thut the de 'irness of labour with 
Ub IS mort nominal th in re d 

'^hi p It m, ilthi ugh moie obviouslvay’uc in branches whefb Inbour is 
rcmnni r ited nicording to the time c\|)rndi^, ennnot yet be made to appear 
ineorreet in nny ease unfettcrt(?by legislative interference and there is no 
good reason for elonbting that the coiist'intly increasing skill of our silk- 
weavcis woffid, if the tridc were rendered perfectly Jfee, soon give to the 
aVoductions of their looms a v line more than equivalent to any difference 
that miv exist iutwcin tlu money rate of wages at lyons and in SpUaU 
fields 

• — — 

• * Tour and Residence in Switrcrland. vol 1 d S17 
Y 
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iJoTE K. page 95. 

The bark of this tree not only furnishes fibres for ropes, but it. can even 
be formed into a species of clotii. M. la Houveric affirms, that be procured 
a bcautifol vegetable silk f|om the young brooches of this sper^fs of mul- 
berry; cutting the bark while the tree was in sap, and then l^ating it with 
mallets ^nd steeping ^ in water, he otitained a thread liroin the fibres, 
almost equal to silk in quality, and this was woven into a cloth whose tex- 
tile appeared as if formed of that material. The women of Louisiana 
obtain a similar prialuctinn from the offshoots of the mulberry ; these are 
(gathered when they are about four or five feet high. The bark is stripped 
and dried in the sun : it U then beaten, to get rid of the external part, which 
falls off', leaving tiie inner bark entire Tins is again beaten, to make it still 
finer, alter which it is bleached in dew. It is then .spun, and various fabrics 
are made from it, such as nets and fringes , and sometimes it is wovei?into 
cloth The finest sort of cloth among the inhabitants of Otaheite, ai||d 
other of thc^outh Sea Islands, is made of the bark of this tree. 


Note S. page 9.1. 

Tlie wood of the mulberry tree is used for many pur|>fvc^ Its being 
compact, pliant, and hard, capable of receiving a good polish, causes it to 
be sought by upholsterers, turners, and carvers. Its ^^'-ength makes it use- 
ful to the joiner, and its power of “resisting the action of water almost as 
well as oak, makes it goo<l timber for building bfiats. It is also n very good 
wornl for luol, and it js well adapted lor making charcoal. Mw tir sur le 
C\l^Lure dll- M&rtcr. *’ 


^ NoteT. page 95. 

In the European silk countries a great many vaTielH*s of mulberry trees 
arc distinguished, arising from difference of climate, soil, method of culture, 
and other accidental causes, '\mong the wild mulberries there are some 
be .ring roundish leaves resembling those of a rose — lienre they have ob- 
tamed the name of rt.e Rose.lcaved mulberry. The mulberry called the 
‘Ilomkn I./eaf is distinguished from every other speeies by its very large 
* leaves, some of whicii arc frequcjTtlr found equal In sire to th';sc of a 
gourd. ^ 

The Spanish greatly resembles the wild rose mulberry, except that its 
leaves are larger and more pomtiftl. It is by no means delicate, and oan 
resist tli<; strongest trosts of the (Severest winters in cold climates. 

The leaves of the mulberry called the Sniaft Queen are oblong, moderately 
large, and exceedingly smooth ; this species is of an excellent quality, and 
much ef/ibemed. 


NoteU. page 96. 

Arthur Young observed “ many noble black mulberry trees in Provence 
Ud Piedmont, which were never slipped, but kept for the fruit merely— 
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the silk being considered ii^erior that is produced from them.** Bertezen 
aflirmn, that in Italy and France the leaves of the black mulberry are re- 
garded as porson to the worms. 


, ^ Note V. page 111. • 

If at this time any of the thread.s intended for thf support of the cocoon 
should«t)c broken, the worm will find, in the progress of its work, that the 
ball, not being properly poised, becomes unsteady, so that the inbect is un- 
able properly to go forward with its labours. Under these circumstances 
the worm pierces and altogether quits the unfinisheil cocoon, and throws* 
out its remaining threads at random wherever it paascs ; by w'hieh means 
the Bilk is wholly lost, and the worm, finding no place wherein to prepare 
for Its last change, dies without having cfi'ected it It may sometimes hap. 
pen, but such a thing is of infrequent occurrence, that the preparatory 
threads before mentioned arc broken by another worm working in the 
neighbourhoiKl, when the same unsatisfactory result will be esfeficnced.— 
Obs on tJte Culture qf Silkt by A SraHnENsoN 


Note W. page 123. 

Mons. Maileloy of Montpetfer, who made many experiments upon the 
rearing of bilkworms, pre.sented a mcmorinl upon the subject to the French 
inimstcr, in comphanflfc ^ith whose recoilkmondatit^ the states of Langue- 
doo caused an experiment to bo conducted publicly in the open air, in the 
garden bolonguig to the Jesuits’ college at Montpt^icr. The whole was 
placed under the direction of Mons.^Iartchpy, who ha(fl200 livres^ssigii^^ 
to him to defray the necessary exi>AiscB. The experiment succeeded per- 
fectly. This W'as ii»17(i4. On the following year a^ccund trial was mad§^ 
an# 1800 livres were set apart for the expenses. Owing, however, totlio 
unfavourable nature of the season, this experiment failA entirely, the heavy 
and incessant rains making it impossible to keep the fbod of the worms in a 
sufiicientlv dry state. ITie rearing of silkworms in the q>en air was not 
again attempted in that quarter; but the partiil success led to the adoptxoi^ 
among cultivarors of a better system of vcntilatiop, and the production of 
silk W'as about this time very much extended throu^iout Languedoc.*— 
Obs on the Culture (ifSilk, by A. Stbphb^ron. • 


Note X. page 1^. 

It il the practice at Montauban, in Quer^. to employ shallow circular 
willow basket.s, which arc furnislwd with bru^-wood for the spinning of 
the worms. The Vood is ranged round two thirds of the basket, t^e re- 
maining spaccabeing left for putting in the worms ani^ for clearing away 
tbcJitter. Tlie ends of the wood are pulled together at the top, and kept 
lufliat position by tying them with packthread; after which a jiaper cap 
is placed loosely over the top, the cover being thought agreeable to the 
worms : the brush-wootf rises three or four feet above the rim of the 
basket • 
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This rs thought to be .in excellent contrivance, as it keeps the worraf 
mote cool ^ind airy than when they a-e placed^ n arbolirii on a stage ; but it 
is expensive, and occupies more space than can usually be allotted for the 
purpose,— Ods. on the Culture of Silk ^ by A. STEPimNSON. 


Note Y. page 146. 
r 

Monsieur Jiaumts finding that the method usually pursued for destroying 
the chrysalides previous to reeling the silk, rendered it hard, and that the 
cocoons were then reeUil with more difficulty than in cases where no art!- 
^ficial heat had been employed, proposed to modily this by using for the pur> 
pose the steam of spirit of wine, which vaporises at a temperature much 
below that of boiling water According to the testimony of this able chemist, 
silk thus treated proves susceptible of assuming a greater lustre than that 
which has been bak(>d, 'J'he process used by M Ilaumi'^, as described Hi the 
Annaleis dc Cbimie, was to dispose the cocoons within a wooden box, in a 
stratum six inclics deep ; uimn each buiicrflcial square foot of the^c, hall a 
pint of spirit of wine was sprinkled from a watering-pot, so us to dutributc 
the liqtlid equally over the cocoons. Another stratum was then formed 
over these, and a further quantity of spirit applied, and so on until the box 
was filled This being then covered closely up, and left during twenty-four 
hours, the whole became spontaneously heated to a degree sufficient to va- 
porise the spirit, vihich in that form iK-netratcd the cocoons, arf« acted wjth 
energy sufficient to destroy the vitality of the chry^jilides. The cocoons 
having after this been sf read out to dry, were theit'-rcady for being reeled. 
Bauin6 states, that silk thus treated, not only will exhibit a greatc'r lustre, 
b^t that the proportr^r reeled will be one ninth part greater than when the 
heat of a i oven has been ciniiloyed. 


4 Note Z. page IjO. 

The Society fofHhe Encouragement of Arts, .Src , after having for a series 
of years proffered rewards to,|itinmlate the culture of silk in England, ap. 
pjars tolx; convinced of the improbability that this can ever be made a pro- 
fitable branch of inde'.try with us. From tunc to tune attempts were made 
by fSersons whose mcae.A and intelligence fully qualified them for the under- 
taking, ^nd some few rewards we4e adjudged by tlie society upon the pro- 
duction of ihe sjiecified quantities ot silk. In no case, however, did any 
practical gi'oa follow upon these attempts, and the society now limits its 
patronagucin this branch of the v^eful arts to the furtherance of sdk produc- 
tion in the British colonies, and to improvements in the quality of sutffi as 
IS raised in British India. « 


Note A A. page 157, 

Tobacco is found to be a deadly poison to silkworms. If a few grains of 
muPare suflbred to fall upon one of them, immedirte signs of agitation and 
distress will be produced, and in the course of one minute the sufferer will 
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be thrown into convulsions which speedily end in death. Just bepfl-e e*./ 
piring, the insect casts from,|tfi mouth a watery substance ; and if any other 
worm shoidd happen to be touched by this fluid, the like fatal vlfectB wii 
ensue, tr- Obs. ou the Culture of Silk, by A. Stepubnbon, Ehq. 


“ TIjere is in the order of nature a certain ant very surprising fact ; 
when the leaves of vegetables are struck by the sun’s rays, they exhale an 
immense quantity of vital air necessary to the life of animals, and whifti 
they consume by respiration. 

** I'hc.sc same leaves in the bhade and in darkness exhale an immense^ 
quantity of mephitic or tixed air, which cannot be breathed, and in which 
animals would perish. 

” pus influence of the sun docs not cease even when the leaf has been 
recently gathered ; on the < ontrary, in darkness, gathered leaves will ex- 
hjile a still greater quantity of me]dntic air. 

“Place one ounce of frcnh mulberry leaves in a wide-necked bottle of the 
size of a Pant* pint, containing two pounds of liquid , exjiose this bottle to 
the bun ; about an hour afterwards, according to the intensity of file sun, 
reverse the bottle and introduce a lighted taper in it, the ligiTt will become 
brighter, whiter, and larger, which proves that the vital air contained in 
the bottle h^s im reased by t^at which has disengaged itself from the leaves : 
to 'demon St rate this phenomenon more clearly, a taper may be put in a 
similar bottle, that cgiW ronhyils the i)fr that has entered •into it by its 
being uneorkeil Shcirfiy after the first cxperimei*, water will be found in 
the bottle which contained the mulberry leaves j this water, evaporating 
from the leaves by means of the heat, l^ngs on tlih tides, and runs to 
bottom when cooling ; the leaves ippear more or less withered and tti; ac- 
cording to life 1 j<|iiu1 they have lost In another bimilar liottle place 
oAnce of leaves, and cork it exactly like the former , place it in obscurUy, 
cither in a box, or wrap it in cloths, in short, so as tc^lly to exclude lifht ; 
about two hours after otien the bottle, and put either a lighted taper or a 
small bird into it ; the candle will go out, and the biri^will {lensh, as if 
they had been plunged into water, which i^mnnstrates that in darkness 
the leaves have exhaled mephitic air, while in the sun they exhaled vital 
air. " — Count Dandolo. _ • • 


Note page IG9. 

IJaturahsts, as well as antiquarians, wci* formerly prone to investigations 
which, to the unenlightened mid unmitiate^jnight, perhaps, appear border- 
ing on the ridiculous. It would seem that, in their curious computations, 
they rather sought to surpass the wonders related by some rival microsco- 
pic observe*? than to adhere to the rigidness of mathematical calAilation, 
^ keep within the limits of rational probability, 'niey, indeed, became 
lost and bewilderetl in the very minuteness of their subject. M. Leuwen- 
hoek has computed, that a hundred of the single threads of a AiU-grown 
spider are not equal ^o the diameter of one single hair of his beard, and 
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consequently if the threads and hair be both round, ten thousand threads 
are not bigger than such a hair J He calcula^s farther, that when a young 
spider bepins to spin, four hundred of these are not larger than one which 
is of full growth, allowing which, four millions of the single filaments of a 
young spider’s web were not so big as a single hair of his beard I 
A strange calculation -- very probably wrong in its data, and most cer- 
tainly so in the conclusionii deduced. 


^ Notb DD. page 180. 

According to Aristotle, byssus was formed from the beard of tho^iinna ; 
^ but the name appears to liave been used indiscriminately by other writers 
for any material that was spun, and the quality of which was finer and 
more valuable than woollen threads. 


Note EE page 181. 

The fourth volume of Nicholson’s Journal of Natural Philosojiby contains 
a memoir on the insect fly-carrier, or cassada-worm, communicated to the 
American Philosophical Society, as the result of hij own observations made 
in the island of St. l>>mingo, by M. Baudry des I^oziDres. The insect here 
mentioned i.s not itself endowed with the facuty of producing aflbres, apd 
yet 1 $ so curiously made the dc|)ositary of a substance of this nature by 
other animate'crcatures, that an abridged ai.rount,pf the phenomenon may 
be found interesting. 

The insect fly-carricr is, like the silkworm, produced from eggs deiiositcd 
by a butterfly of a w?ii(]sh or lig,’ t pcail colour. It is hatched about the 
latter end of July, and Us developemcnt is so rapid, that in f*’ptcmbcr the 
worm 1.S changed into a butterfly. It first comes forth necked in a robe ''f 
the most brilliant and variegated colours, diflcnng in this respect f>om the 
silkworm, which it o..ierwise resembles m external shape. It feetls upon 
the leaves of the indigo and cassada plants; and as Us devouring is earned 
forward day and night with scarcely any intermission, the ravages which it 
commits are considered as a -enous evil by the planters, whose attention 
hSs, for this reason, been more bestowed upon endeavours to destroy it, 
than upon considend^ in what manner to derive any advapjtage from its 
existence. ^ 

In the month of August the worn, undergoes one of its changes, and 
putting offlhe beauteous covering wherein It first exhibited ithclf, appears 
of only one colour— a sea-green — reflecting all the shades of that colour, 
** accordi.i^ to tne different un^Alations of the animal, and the difftrentac- 
cidents of light” This metaiq< 'n^hosis is the signal of attack from a species 
of the ichneumon fly,— a very small insect, which has obt'>incd this name 
through the benefit it renders to roan in the destruction of various hurtfbl 
insects, and in whi^’h respect it is perhaps equally serviceable with the 
quadruped whose name it has thus been made to bear, and which demolishes 
the young of more formidable though less numerous reptiles. These flies 
assail the cassada-worm in such swarms, that it is a^rmpd there is not one 



KOTBS* 


m 

spot on its back and sides left visibly uncovered by them. ProceeJlng hi- 
meditttely^to drive the stin^fc wherewith they are armed through the skin of 
the worm’ the flies deposit their eggs in the bottoms of the l^ounds they 
inflict’ During this painful operation, the cassada-worm exhibits all the 
signs of intense suftbnng, struggling and writhing, and using every effort to 
shake otl' its rruei tormentors. 

So sooA as the flies have accomplished their object in safely depositing 
their eggs, they disappear ; the worm seems exhausted with its previous 
cffbrts, and remains for about an hour in a state qf lethargy, from which 
however, it then awakes, to feed with renewed avidity. ^ 

In about fourteen days after having thus been raa^ the unwilling depo- 
sitary of these eggs, and during which time the worm increases daily gi 
size, it is seen to tie completely covered with a living robe of animalculas, 
having a deep brown colour, so that no more than the top of its head can be 
perceived It tlie operations of these ncwly.hatched worms are then care- 
fully examined, it will be seen that each, raising itself upon its hinder ex- 
tremity, swings Its head and body to and fro m every direction, and forms 
for itself an almost imperceptibly small egg-shaped cocoon, ^gmaining, like 
the sdkwonn, in the interior of the ball ; making thus, as it were. Its onm 
winding-sheet, and seeming born but to die. • 

These millions uiion millions of cocoons, as they are^escribed by M. 
des Jx>z litres, the formation of which has not occupied a greater space of 
time tliaii two hours, are placed so closely together that they form a white 
rpbe, in vi#ich the insect -carrier appears elegantly clothed. During this 
jiroccsB of decoration the worm.remains in a state nf torpidity ; but no sooner 
is the robe fully corffj%!te(l,*lhan the Nearer seejjs to disencumber itself of 
its guests, and, after eflbrts of some duration, and which appear greatly to 
exhaust its frame, succeeds m the endeavour. lU appetite is now gone ; it 
speedily passes to the state of a ^rysals; then Imftines a butterfly ;eand, 
after givingabirtii (o many hundred eggs, appears thus to haveTuifilied the 
^nd of its being, lind dies. , * • 

■When aiiout eiglit days have elapsed from the first formation of mi- 
nute eocrxins by the larvie, ichneumon flies issue^om these, leaving the 
fibrous substance pure, beautifully fine, and of a daazlyig whiteness. I'hia, 
without any previous preparation, may be immediately carded and spun. 
According to the opinion expressed by*M. des Lozitres, it is greatly 
su|H.*nor in every respect to vegetable cotton, whi^ in some particulars it 
is even prefiprable to the produce of the silkworm ; requiring less qf time 
and troulfle for its prtxiuction, and b^ng greatly more abundant in its 
duce * • • 

It is now, however, nearly forty years since the observatfcns of M. des 
LozdTcs were given to the world, and no attempts have been^made to real- 
iJlfe the advantages which he promised ffism the pursuit. 


Note FF. page 214. 

* The superior fineness of some Indian muslins, an^ their quality of retain- 
ing, longer than Kuropean fabrics, an appearance of excellence, has occa- 
sioned a belief that the cotton wool of which they are woven is superior to 
any knowil elscwhm-e : this, however, is so far from being the fac^ that no 


Y 4 • 



notes. . 

Litton Is to bo round In India which at all equals in quality the better kinds 
produced in the United States o( America. Thifi.>xccllcnce of India muslins 
must be wholly ascribed to the skllfuliioss and {latience of the workmen, as 
shown in the difibrent processes of spinning and weaving. Their yarn is 
spun upon the distaff, and it is owing to the dexterous use of the finger and 
thumb in forming the thread, and to the moisture which it thus imbibes, 
that its fibres are more perfectly incorporated than they can be thf ough the 
employment of any mcchankal substitutes. The weaving art is pursued to 
such an extent throughout the iieninsula, that, according to Mr. Orme (Hts~ 
tor^reU Fragments of the Mogul Empire) ^ it is difficult, when not near the 
high road, or a principal town, to find a village m which every man, wo- 
^an, and child, is not employed in making a piece of cloth." Among the 
multitudes thus trained fVom childhood to the pursuit of a simple oeeupution. 
It would be surprising if some individuals did not attain the capuhility of 
producing superior fabrics. The very fine muslins, which thus atte.st the 
proficiency of some of the Indians, and which have been poetu’.dly de- 
scribed as “webs of woven wind," are, however, viewed as curiosities even 
in the country of their production, and are made only in small quantities ; &l 
tliat their use is limited, almost exclusively, to the princes of the land. 


Note GG. page 240. 

It sometimes happens tliat various branches oftwcupation in lift? silk ma- 
nufartiire are carried on under the same roof, by different members ot the 
same family, ll once occurrtil to tivt author ah th^8,.♦^bati^e, in the course 
of his visits among the operative weavers in the district of Spikiflelds, to 
visit a family consisting of a man, his wife, and ten children, all of whom, 
with the exception oT‘ 'the two w ungest girls, were e'.gagwl in useful 
employmeifls connected with the silk manufacture i. 

The hither, assinted by one of his sons, was occupied^with a machine^ 
sucl'i^ as IS mentioned in page 259. punching card slips from figures which 
another son, a fine inteOhgeni lad about thirteen years of age, was “ read- 
ing on " Two other lads, somewhat older, were in another apartment, 
casting, drawing, punching, and attaching to cords the leaden plummets or 
lingos, which form part of the karness lor a Jacquard loom. The mother 
wa.*fengaged in warping silk, n ith a machine .similar to that described by 
fg 7. page 219 One cA the daughters was similarly employed at another 
machine, and three othr/ girls were in three sc|>aratc looms, weav».ig figured 
silks, one b" the aid of the mechanic.' draw-boy, de.-»cribcd at i)<ige239. 
{Jigs. 15, and 18 ), the others with Jacquard machines. 

An air of orucr and cheerfulness prevailed throughout tins busy establish- 
ment that wSs truly gratifying ; ^id, with the exception of the plummtt- 
drawers, all were clean and ncat|fi clad. The particular occupation wherein 
each was engaged, was explained most readily^, and with a degree of genuine 
• politeness, which proved, that amid the harassing cares attendant upon 
daily toils of no ordina*-y degree, these parents had not been unmindAU of 
their duty, as regarded the cultivation of their children’s minds and heoafux . 
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• 

Material substances have generally been divided into two classes, electrics 
and n’oTh-eleclrics j which distinction, if taken strictly, is not correct : there 
is no positive line of demarcation between the two. There is not any elec- 
tric Ob ^on-conducting substance that is a perfect insulator ; neither is 
there any non-electnc or conducting substance that cannot, by ftiction, be 
made capable of exhibiting electrical phenomena. » 
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ticNi of the Turkish ambassador, 
13 

Chotjuottes, 148. 

Christians, the expulsion of, from 
Syria, 21 

Chry!,alides,destriictlon of, in China, 
126 Method of destroying the 
vitality of, by the solar rays ; in 
ovens; by steam heat, J45 

Chrysalis, second state of the silk, 
worm, 1 13. Tune of its apt>eanng 
as a moth, 117 

Cocoons, 4 Silkworm pods, 20. 
Sjsteiu lately adopted in India /or 
giving the necessary degree of 
heat to, while being wound, by 
means of steam, 73 '1 he manner 

of reeling the mIK off, 113. 
Double, termed by the worm not 
having Bufheient space; method 
of gathering. 14:1 Selecting for 
breed, 144 Quantity bclecfed for 
breed ; nu'tfiod of preserving , 
necessity' ol separating damaged 
from otners with which* they axe 
in contact, 147 Good ; pointed ; 
calriHL.1 , 348 Relative 

value of ; proportion of mire silk 
in, perforated, 149 Pro]u)rtiona1 
tfcight ol eggs, .inrt of mulberry 
leaves, loO Quantitv ol reeled 
Bilk that can tie otitf'Miied from 
each, 151. Regi lation of tem- 
perature necessary lor producing i 
the moths from , weight and size 
of, 152. Ni*(;ehMty of classing the 
different kiii(i.s of, 183. Colouring 
matter of, kil 

CwomOrea, 147 

Cocolons re<iunc the greatest care 
in leeliiig, iK>. 

CoUtcrt, Moris , minister of loxuis 
IV of France, gives ,*milberry 
trees IVoin tlie roval iiur.'-eiies : 
cause.s them to be reiriovtd and 
jduiited at the expense ol goveni- 
uient, 2*‘. 

CoiistiuitiDople, silkworms unknow'n 
in, until the middle ot the sixtn 
cei)tur>,6. Silkworms iiitruduccd 
into, 1 1. 

Cordova, 22 

Cotton-idant, cultivation i,r, in Gcor- 
gia, 34 

Coventry, ribbon.weavers of, peti- 
tion the legi.Nlature, 74 The 
piuicii>al seat of the riband nuu 
nulacture of «>igland, 229 

Cogc, Mademoiselle, ol Epii}a\iued 
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with success the leaves of the 
Bcorzonerd tor the nc^rishmcnt 
of thii silkworm, 1G.0 ^ 

Crape, the manner in which it is 
innde, 297. 

Crevett, in Prussia, manufactories 
of ribands and broad velvets 
estj^l^hshcd in, 51. 


, D. 

Damask silk, the early introduction 
of It into JOngland, principally 
confined to tJie use of the high- 
born ; used for (garments and 
ornamental furniture, ^yj. Ori- 
gniaily brought from Damascus, 
29*. Tlie mode in which it is 
^nanufactured, 21)5 
Damasquittc, a modification of bro. 
cade, invented by the Venetians, 
281 ). 

Dandolieres, establishments formeii 
in Lomiiardy according to tJie 
recommendation of count Dan- 
dolo, 151 

Dandolo, ('ount, his opinion as to 
obtaining moie than one crop of 
silk in the year, 101 His account 
* of th^'anous changeirof' the silk, 
worm, Ui. Uecomniends tlie use 
of stoves for IHli^ng tha: apart. * 
ments in which eggs are hatchtHi, 
1.12 His moiio of treating the 
silkworm set forth mhiswrit^igs, ^ 

Diggs, Mu Edward, 52. * 

Draw.bojT a olescription of, S'?!). 
Manner of working it, 241. Va- • 
nous improvements of, 24K 
Draw-loom, 2JS. 

DucaiM‘s a kind of silk, 296. 

Duff, Mr , 243. 

Du Halde, his account of the 
Chinese manner of prumng and 
placing their mulberry trees, 91) 
Dupiu, Karon Charles, Ins research e.s 
into ^I’subjects connected wit*' 
commerciai questions, 89. 


E. 

^iggs of tlio silkworm, brought by 
two Persian inissionanes from 
China; Imtclied by the warmth 
of manure, 12 A description of ; 
the infmber of, produced by the 
, female moth, 119 ChmesL'inode 
of delaying the hatching of, J24. 
The proper choice of, flu* fir.>4t 
care i5f the cultivator, IJO. How 
to choose them,fl31. 

£gy^t, the government of, imposes I 


heav 7 duties on th# traii^ of 
merchandise, 21 ^ 

Elaslioan, king of Ajuma, 10. 
Elizabeth, queen of^England, pre.. 
sented hy Mrs. Montague, her 
sitkwoman, witli a pair of knit 
sdk stockings, 24. 

England, imports a vast quantity 
of raw and wrought silk from 
China. 4.5 Silka manufactured 
in, nd! inferior in quality to those 
of France, 90. Ilecent attempt to 
rear silkworms in, 1G5. • 

E^ric, AbbiS, the, of Carpeiitras, 
experiment of, 157. 

Esirniphxus, governor of thelloAcr- 
ites in Arabia Felix, 10. 


F. 

Farquhar, Sir Robert, appointed 
governor of thewMauritius; pro. 
cures silkworms’ eggs from Ben- 
gal, rs. ^ 

Ferdinand V,, conquers Grenada; 
finds numenm^eitahhshiTiciits for 
the production of silk, 22 
Filature, a description of the build- 
ing designed for, 182, 

Florence, silk lusinufacturc exten- 
sively followed, at, 20 
•Franc^ first hitrwiuction of the silk 
manffacture there, 17. Derives* 
considerable wealth from proee- 
cutinaBie silk trade with Eng- 
lainhlk" The growth wf silk 
confinm exclusively to the south- 
ern provinces, 45. Prohibits the 
expiwtation of raw silk, FA}^ Com- 
mercial treaty with England, RJ' 
Compaftitivc statement of cost of 
manufacture there and in Eng- 
land, 88 r<ow wages paid to silk 
throwsters lor labour. 209 
Francis 1. of France, the muiufac- 
tiyre of silk took rout' in France 
, during^iis reign, 17. 

Frankhn, Dr , 142. • 

FredArick William, grand elector 
of Brandenburg, 39 
Fnuh, a large speiaes of silkworm 
to be founil in , produce yielded « 
I by them, 122. • 

G. 

3aiizp, supposed first to have beett 
made in Gaza, a citytof Palestine, 
i from wtlich it derives its name, 
282 Principally carried on at 
Pai-lcy; mode ot weaving de- 
urribcd, 2S4 Ddticultv attending 
It; superiority of Frettch gauze, 
286. 
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33 ^ 

Oet^, 24.,' . 

^cor^ia, silkworms reared in, S3. 
I'hc production of silk disconti* 
nued in, 34, 

Greece, the emiierors of, no longer 
obliged to have recourse to Persia 
lor silk, M 

Gresham, Sir Thomas, presentr Ed- 
ward VI. wnh a pair of long Spa- 
nish silk stockings, ].> 

Griimhaw, Hubert, and 'sons, of 
Manchester, erect a weaving fac- 
tory^ enter into an agreement 
with Dr. Cartwright to use his 
pipciit, £0(5 Their factory de- 
sfioyed by fire, £(»7. 

Gros-de-naplcs, a kind of silk, 29»i 

Gros-des-mdes, peculiarity ot struc- 
ture, m 

^riiicciardini, hisiiccountof the trade 
of Antwerp, 23. 




Aasselquist, Or., observes the habits 
of the p mia, 171). 

Hatching, 107 Method of, in China, 
dcscribt'tl, 124. Mctboil pursued 
in Italy, 131 

llcintz, Ilaron, Prussian minister 
ot state, cultivates the mulberry 
tree, and pioduces silk upon his 
otate, ,18. 4 

Ileliogaiulus habits himself wholly 
in silk , this is reroided an act 
of wiwtnii prodigality, 

Henry V, ol rT.igLind, lus „iivasioii 
of frame, 22. 

Henry II. ot England, ocaision- 

■ ally ootaincd silk stockings Ixom 
Spam, £7 4. 

Henry IV of Fratire, encourages 
the’ silk manufactiiri, and incites 
the Parisians to esbiblish silk ma- 
nufactories j grant.*, letters patent; 
conferring on success and pe:- 
scverancc the titles, of iriob'Uty, 
£8 En'tablialios nurseries oi mul- 
kprry trees, £<) 

Herodotus speqifis of figure- weaving, 


c 

Hoang-tee, 4, 

Howell, his hi-^ory o*' the world. 


Hughes, p sdk-wcaver, improves,' 
the draw-boy, £44. His improve- 
ment in card-slips for the Jacquard 
ihadiine, 2C2. 


I. 

India, East, Company, establish, 
-aents fOr producing raw and 


wrought silk in the territerrtes of, 
36 Dkferont qualities produced 
in diffbrent districts, 73. The kind 
of building employed in India for 
rearing silkworms, 127. 

Ireland, an endeavour made to rear 
silkworms in, 41 This attempt 
abandoned, and why, 42. , 

Isidorufl, bisliop ot Hispalis, in 
Spain, his ignorance of the silk- 
worm, and tmsrepresenlatmns 
roncerning the manutacture of 
silk, 8 

Isnard on the culture of silk ; his 
authority long ounsidefed un- 
questionable, 1^. 


J. 

Jaequard, M , a practical weaver of 
Lyons, tlie inventor of the Jac- 
quard loom, 214 

Jacquard loom, the, a description of, 
24f> Alteration and improvement 
of, noticed and rewarded by the 
Society of Arts, 25.31 Another 
altor.\tton and improvement of, 
2.55 Obstacles to its original in- 
trodiictnr' into Iiyons, 

Janie*. I of Enghind, reiXMls the 
statute forbidding the English 
citizerfJ'ifo wf‘?7’silk. £.3. Endert. 
vour'sto introduce the re .ring of 
silkworms in England, 30. And 
iiiH his American colonies, 31. 

Jenn’iigs, Mr , hi.s improvements of 
the Jacquard machine, > 

Jone.*., an engine mL'kcr, improves 
the draw boy, 244 

Justinian, Emperor, 4 Sends cm- 
bat.^ie.s to Ehisboan, king of 
Axuma and blsimiphairs ; injures 
the silk tradi* by heavy duties, 10. 
Takes the manufacture of silk into 
his own hands, 12. 


K. 

Keyslar, his account of the cstima- 
tVon ill which English silk sttxik- 
iiigs were held at Naples, in 17.'10, 

Ko 8, the island of, silk manufac- 
tured in, at an early period, .5. 


L 

Lea, Rev. 'William, of St John’s col- 
lege, Cambridge, inventor of the 
stocking franiq, id Goes *to 
France by the invitatihn of 
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Hetiry 1 V., accompanied by seyo. 
ral journeymen; establishes his 
looms at, Rouen; abandohs his 
establishments ; dies in Paris, 27. 

Xemery, his commentary on Pomet's 
work, 43(). Asserts that silk- 
worms have a medicinal virtue, 

aoa , • 

Levantlilcf! a kind of silk, 298. 

Linnaeus enumerates seven distinct 
specjps of the mulberry-tree, 

Locke notices the use of damask as 
an unwarrantable luxury, 29i. 

Iximbe, Mr., of Derby, erects a stu- 
pendous * throwing mill on the 
river Derwent, at Derby. 63. 

London, the nurse^ of the infant 
branches nf the silk manufacture, 
79. A silk manufacturer of, a 
co^l^parative sutement of the cost 
of gros-dc-naplea at I.yons and in 
London, drawn up by, 88. 

Imum, the simple, used in weaving 
jilain silks, draenbed, 215. lidode 
of its action, 216. Mounting the 
loom described, 220 

Loom engine, Dutch, a description 
of, Sihi Chiefly used m Coventry', 
229 

Ijouis XI. said to have first intro- 
duced silf into France, 2y 
' Luci'.u, brocades manufactured in, 
288 •• 

Lustres, 299 

Lyons, the greatest silk manufac- 
turing city of France, i.'i. Low 
rate of wages paid for labour i^ 


achiavel, his Memoirs of Cas- 
trucci'' Castracani, 288. 

Malpighius, his “ Anatomy of the 
Silkworm,'* J14. 

•M.ilta, the island of, an cetablish- 
inciit for the produce of silk in ; 
attended #'ilh success, 41. 

Maniak, a Sogtliaii ptjince, sent as 
ambassador to the king of Persia, 
IS. • 

Marcellinus Ammianus, his descrip. 

tion of the Seres, 4. 

Margaret, daughter of Henry III. 
of England, marriage of, i^th 
Alexander Ul. of Scotland ; 
English knights appeared at the 
nuptials in^ointlses of silk, 17. 
Mary, queen of England, makes a 
.•law prohibiting the middle classes 
of English citixciis from wearing 
silk, 2.9. ^ 

Mayer, Ida work on me culture of 
ulk iia the Prussian dominions, 


38. His remarks on the^Aalherd^ 
tree, 97. 

Mephitic air, prcjndiOlfQ to silk- 
worms, IM. 

Mezeray relates attempts made to 
breed silkworms in and near 
Paris, 28. 

Milan, drade of, with Antwerp, 24. 

Hills, throwing, constructed and 
worked in sei'cral cities of Italy, 
20. Introduced in England, 63. 
Description of machinery, 197. 
Improved constructionofthosm- 
cently erected in the neighbour- 
hood of I.ondon, 208. Grea4 
improvements of, in England, nm 
adoptod in other countries, 209. 

Modena, silkworms reared in, yield 
a revenue to the state ; its silk 
once esteemed the best in Lorn, 
j bardy, J9. 

Montcith, Mr., of Pollockshaw, near 
Grlasguw, erects tlm first power, 
loom that was applied to the 
weaving of cotton fabric&267. 

Montpelier drops, preparm from 
spider silk, 172, • 

Moth, a descri|>tion of the coming 
forth of the ; manner of its ex- 
trication, 117. The time it issues 
from its concealment, 1.02. 

Muultitig of silkiyqrms described, 

• 198. • 

Mulberry*trees, destruction of, in 
China, 15. Cultivation of, in 

- France, fw|t confined toProvence, 

• 29 CultTOtion of, in Dauphfm5, 
Languedof, Vivarais, Lyoniiois, 
Gascony Samtonge, 30. • A 

• considerable number of v^ite 
mulberry ^ees planted in lAme- 
rica, .‘50. Growth of, in Malta, 
greater than m Italy ; growth of 
in St. Helena, 42, On the culture 
oL different species of, described, 
9 I: White mulberry plantcd»in 
Europe; ^me originally ftora 
China ; Victoria mulberry not. 
used for the iiourishmeift of 

• the silfworm, 95. Soil and situ- 
ation most favouralw for, 96. 
Manner nf raising it%om layers, 
from seed, IVom cutting, 100. 
Chinese manner of pruning and 
pUcing, 99. Ingrafting the surest 
ifcthod of obtaining nutritious 
leaves Dom, 100. Nutritive quali- 
ties of, 102 The manner of pre- 
serving the leaves ; lie qiian- 
tity wnich %a,y be taken from 
one tree in each year, lOi This 
tree sacred to the silkworm, 104. 

Muscle, the, called the caterpillar 
of the sejC 174. The poweipt pos- . 
sesscs of continually producing 
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u new* breMf. MS. Silk produced 
f ftotn,l77 

H urcUt, HJk muiufocturem tkerfi, 

22. < 


N 

Nan.kin, in China,it»mexhaiMtible 
abundance ot »ilk, 

NanteHy the edict ot tn<* ijevocation 
ot, 59 Some of the consequenrcs 
ft that rneasuro. 60 
Naploh, itH trade with Antwerp, 24 
Neum inn.his cbfDihcalexariunation 
of9Uk.m 

Nollet, Mons, hifl’ account of the 
culture ot silk lii Tuscany, 101 
Norwich, celebrated for its manu. 
factuto of shawls, 299 


♦ O 

Oppianus, the Greek poet, descrip^ 
tion or the pinna by, 179 
Organzine, its ^/nntipal use, 197 
Orgaiirinliigy expenttoof, in Franu , 
in l^^ondon , waste in Uie process 
of nuking It, 210 

Ortolengi, an Italian gentleman, 
sent to Georgia to instruct the 
c^onists 111 Che Italur mode oi 
jWoduUng silk, 3i 


Pa^phita f onverts the silks of the 
res into transparent ^auzi , 5 
Pari% mulberry tret's nlaiitcd iitar. 

Park, ChcNca, pi iptcd with mul 
berry trees, xi 

Parliament, an act of, passed in 
V76 j, prohibiting the imiHiitattun 
of A arious descriptions of^toreign 
silk goods into DngliSd. j 7 
Peter the Great, ot Hu>sn, catise*! 
' mulberry tiecs to h.- pla»itcd and 
lultivat^ 1 1 his domiiiiuns, o7 
Persia, for c ‘lunriLS the chaimd of 
communici^bjoi b(.twetn Home 
and Chin , its Tnuno|x>1> of t^ c 
silk trade with In lu and ( hii a, 
9 I^urnishes silks to tlic inhJbi. 
t^ntb of Constantinople, 10 Iwo 
, monks sent to ( luna from , they 
discovd: the Itbours ot the silk- 
worm, ] t Unite wuh the Chinese 
against the lurks, 14 
Persian, a \ery slight dc«cnption of 
silk, m 

^Fiednvnt, regulations and restne. 
tions in, for procuring regularity 


ip 4ise, and uniformity In Hm 
worjtlpg of maobin^ in 

roe^ filk* Clk>v«rmnt^ of, 
and mipoUcy 

Pinna, a donciMon of, malted the 
allkwoim of the wsa, 174 Spin- 
ning organ of, 175 Manner ot 
forming its threads dlli’eronl ft'om 
land Inaects, ** Its floocer 
friend** madgt the subject of 
poetry, 177 The nature oi their 
alUanco , these fish found on the 
roast of Proyenco and Italy, and 
in the Indian Ocean. 17S. Manner 
of taking it, the threads of, known 
to the ancients, 180 
Pinnotorcs, a small species of crab, 
179 

Pliny asiierts the silkworm tqube a 
native oi Kos, 5 His account of 
tlic silkworm, 7 His desulptiOn 
of the pmuaj. 179 

Polo, Mirco, ms account of Cam 
balu, the royal city of Persia, 17 
Pomicr, Mons, a treatise written 
by him on pngrsiftu^IOO 
Pofic, mention matfeT^hini of bro 
cane, 292 

Poplin^ the best quality of, manU'. 

netmed in Dublin, 2^ •) 

Popict, chief druggist to Louis le 
Grapd, 1^ 

Power-looia, 262 Constructed by 
Mr Austin of (rlasgow, a modtl 
of which 18 plactu in the repo, 
^sitory of the Vcicty ot Arts, a 
* des( riptlon oi, 2(>8 Mode of its 
ai tjon, 269 P^ind iiowcr-looms, 
272 Mr Sadler’s invtnfion, 27' 
Reasons ag iinst the ust ot powci 
looms jii silk w» aving, 2H 
Pulliin, his diru tions tor sivin 
and preparing tiic seed of tiu 
mulberry tret, 9/ An expen. 
mciil by him, 104 


R 

Reaumur, M , the ccltbrArcd natu 
ratut, 1()8 AppfJintul l>> thi 
Royal Aiadcmy of bi lentcs it 
Pans, toeiu|Uirc into tlie merits 
ot bilk priMluctil by spnlus, the 
result ot his inv^8ti,f trioii, 17^ 
Ills obbcrvationh on mtiH(k*s, 17 j 
R eel, a description of flu, I'ii, 
Reiling described, ls2 1 sfcablihh- 
monts in Irirut lor t‘i< puipos , 
interior to those ot Itali, I‘C 
RhexUs, Mins, ot Yorl'^hit, 1 j1 
Her ixpunnciit of f(ubii|!: bill - 
wornib mi li itm c loai < «, 1 3 
Rib iiulb, plain, manner ot \ ( avmg 
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8S& Great improvemeat lii| 2S9. 
Equal to the flnest dewliiitton of 
ibreign mai^e, SdO 
ftlchards, an ingenious silk weaver, 
improves the draw-boy, 244. 
Roger I king of Sicily, leads into 
capUvMy a ronsidcrable number 
of Grfek silk weavers, whom he 
settled in Palermo, 16 
Romgns, supply most other of 
Kuroiie with silk, posses!^ the 
bretHl of silkworms, which had 
been transferred 600 years before 
from Mic remotest part of the 
East, 15 

Romo, the high price of silk in, 9. 
Rosier, Mons , experiments of, 141. 
Rer ommends the use ot metallic 
conductors in silkworms’ apart- 
ments, 142 

Russia, establishments in, for manu- 
- factoring silk of native production. 


^ Sanuto, Marino, a Venetian, pub 
hshes a work entitled ** Secrets of 
j. -the FaliituI," 21 • 

L wrdmla, king of, prohibits thg ex- 
portation ot raw •« 

flarsnet, description 
Satin, the manner in which it is 
made, 29b 

Rauvagucs, Bossier do, his cx^i. 
ments as to the degree ot iTeat 
whu h thdfcilkworm tan bca'-, 11 f 
Rchaff hausen, lilk manutactured 
in, 54 

cuttlefish a deadly foe of the pkt 
178 

1 ^, the name for silk in the Chines<. 
Unguage, 4 

Bee ling Hhec.ionsortof Hoang-tee, 
^ her observations on the silk pro- 
^ dueed by the worm, 4 
Seres, the designation given by the 
Greeks %nd Romans to the in- 
habitants of Strcinda, 4 • 

Serica identical with bereinda, 4 > 
Screinda. pait of India lying beyond 
t the Ganges, 4 
Siwcum, or silU, various .iccounts 
ii< given by several n riters as to liow 
it is priKtuced, 7 Appropriated in 
Rome V. hol% to women of rank, 

^ Shuttle, a (f^scnption of, 221. 
r Muttle-Uox described, 236 
4aicily, island of, quantity of silk ex. 

1 ported annually fVoTp, 52. 

Singles, the most simple process in 
silk tlirowlng, 197 

SmuggAng, impossible to be pre. 


vented, 84. Moral evils aRending 
-it, 85. . 

Sogoians wish to su^ly Persia with 
Slk,13. 

Solomon’s temple, no mention made 
of Silk in the embellishment of, 6. 

Souions, imperfect cocoons, 148- 

Spam, Its progress in the manufac- 
ture oi silk, 22. 

Spital4«ds, a number of French 
emigrants settle in, 6(X 

Spinning of silkworms, preparations 
for, 

Spiders, manner of producing their 


webs ; the power they possete of 
producing threads of diflbrent de- 
grees of tenuity, 168. Bags. 169 
Small produce of silk from, 173 
Staunton, Sir George, his aciount 
ot the silk manufacture in China, 
44 

St George, the milRary order of, the 
first riband that was attached to 
the decoration of, manufaLtured 
from the produce of tire Achtouba 
colony in Rusitei, 18 
St Helena, island of, silkworms' 
eggs sent to, 42 

Stock holm Journal gives an ac- 
count of the growth of silk in 
Sweden, 40 , 

> Sto\o.j#om», us'e of, 132 Tempera. 
^ ture A, 1 IJ. 

St Picrn*, Ijouis de, brings to per- 
fcHtion Uio art ot making wine, 
i and till Aruduction qi silk at New 
Bordeaux in Caroftna, noticed 
by the tfoi lety of Arts , presented 
by titem with tluir gold jjficdal, 
and a premium of 50/ , 3^ 

Silk, timuf'of Its earliest use un- 
known , first adopted in the East, 
2 ExtciiMiVe manufacture of, in 
Pe»-Hia, T\re, and Berytus, 4. 
Wrought silk brought from Persia 
V Alexander the Great, 6 Xittlc 

\ '>8wn iJi Europe' before the rcim 
iugustub, highly piized by the 
.tens, 8 Heavy cfuties Lud dh 
by the emperor JiJtinian. rises 
in price iii ( ons^ntinople, 10. 
Trade in, destroyed by llaichu,! 5, 
. Adopted m England shortly after 
f theconnuest, successful establish, 
^nent of, in Sicily, 17 First intro- 
duced into trance by Louis X 1 , 
numerous establishments for the 
production of, in Grapf da, 22. Im- 
provement of, in England, 23. Be. 

( omes c 1 national iinportanro, 25. 
A very general manufacture in 
France, 2S An act passed for 
encouraging the growth of co|^ 
nial, An attempt to produrl’* 
silk in J^ngland, 10. Growth of, 
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33^ 

inSve4en|40 The greatest quan- 
tity of, prod\|eed in Nan km, 44 
Growthol, confined to the southern 
provinces of Jt ranee , amount of, 
imported into England from 
China, 4*) Prohibition ot the ex 
portation of, from I* ranee, 5U <law 
bilk imported through !• ranee 
from Italy Into Engird, 51 
Lustrings and alamodes^rought 
to Meat perfection in England , 
variouB kinds of, introduced by 
the l^rcnch einigiantb into I'lig 
lirid,fiO High duty on, ab i idoned, 

7h Consequent great improve 
ments in the manufat tqrc of, 77 
Dulicb chargeable ui>on the im 
IHirtation of, PI Numbt r of broods 
obtained in the year in (hint, 
101 Attempts to pio<lu(i mIR 
1 d tfereiif animals, 167 Madt 
iiom spiders* bags maniur of 
rtinring, 170 It dan threwn, 
ign ting duty on the im 
portation €>4, leduitiun of duty 
on, ^O’’ Tiigl^h thrt aii, nn 
proved quality M inner of 

watering, of cmbotfiing,^ 8 Pro 
cess for ble iching, jOI ( hi mit d 
proiiertie-j of, 0 A profit tioii 
again*>t malaria /Virmi rly used is 
a mediiine, 106 7 he eicetru pro. 
pertiib of, how first dift*'overe I, 
t07 

Silkworm, the labours of, wh llv 
conViritd t(* the t hine , until thi 
reign of the emperor '^istim in, 4 
Pbn> f) ai count of, Ai iitotle s st 
eofnit of, 7 liitroduiid Into (on « 
staritsiu I le b\ two Persian monk'*, 

11 } ed with the leaves of the 

wild mulberry tree, Ik Suci i ss 
full) reared, in dllFcrent p irtt> oi 
(Ircdc, \ aluabic bned of, 
aleni possessed by the Roinikifc, 
in 1 14(>, 15 An attempt made to 
breed at thi luiltrid*, lontainc 
bleaj, and the eastle of Madrid 
i.J Attempt!) made m£ngl id 
to breed f^jccame a subject if in “ i 
terest in \{>rgiiiia, 31 In Georgia 
and South ( arolma, 3. Reared 
sueeessfulljj at Baucitiof**, in 
voma, an attempt made *ii r^r 
in Russia, 37 I'land in England 
as objects ot curiosity and amuse- 
ment, 42 Solely subsists on the 
leaves sf the mulberry tree, P4 
The number of brods annually i 
reared in Asia, m the Isle ol ' 
) ranee, and in luscany, 101 Its 
small desire of locomotion, 107 
A d^cription of, after moulting, 

110 Spinning, a description of,ni 
Count Dandolo*s account of the 


various cfianges of, 113 Sudden 
transityns from cold to heat in- 
junoiiB to, Dr Anderson*! account 
of the evolutions of, 114. Length 
ol, at dificrcnt ages, IIP ,injuri. 
ously affected by change of cli- 
mate, varieties of, Mode 
of rearing, in ( hina, saon^times 
resred on trees, 12o bitu ition of 
roaring rooms , number of meals 
in^ic day , nei eosity of pre^ent- 
damp, 12a Cleaiilmess neees- 
sary in the reaniig ot, 12b Space 
atlotted to, Ikfi Building cm 
ployed in India for the treanng of, 
127 Mode of rearing in 1 urope , 
great degree of carefulness re- 
quired in the rearing oi, 128 
Absuidities formerly bilieiid 
f oneerning, 12<) M inner of dbn 
VC) mg to a coiimdirible distinct, 

1 i Necessity of dassmg aicord 
mg to their a^es, 1 A Kegulatu f 
of tempi r 1 til re in tlu apirtincnts 
of, whilt formnif, their eoionns, 
Will not '■pin in a cold atmo 
sphert , 1 1 ffei t of noisi on , 

ele till inHiu III c ol U1 labour 
required in tin ninng of 1 
DiMHsIh ot, 1)4 1 ii^t not in 

jurious to 1 S Dtsirpfjon df 
apartments alli tied to them in i 
cottSges , UrlflKts which ar sc tu 
thiir attending, 1 9 Att(m,b 
made tu substituti otiier to d lui 
.iuUm rry lean s, 161 
SuH hi ru um, a mixture ot silk with 
othir fibres, worn iiit/toini, 8 
Swi)n , Rei Mr ,dBih apparatus for, 
ilurnig their latiipili ir stati, 1 A 
Ills ix|)erini(nt is to the ril it e|L 
mints 0 * diffirent kinds ot 
rishnii nt tor silkwormii, 162 if 
Swcilin, m ittimpt madi to rear 
h Ikworinb in, 40 

Swinbunu, travils in ( al ibrn, % 
Switzirland, rapid progress ol thes 
bilk mmiif leture in_, J 
Sjmnur Mr, his ixpqj-imints on 
the cU etnei roperties ol silk, j08 
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liyiplc Sir 'Willnin, his i< count c f 

the tradi of AritmriN ^ 

Ihiophaiies, Ins notiit ot silk, ( 

I honu , Mons , his ob* rvatic ns on 
ingrafting mulberry trios, 100 
Ihrowiiig, art of, brougl t fVogi 
Italy, improvements since uiadt,* 
IPO 9 

Throwsters, "ilk, incotporated in 
London, u7 
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T%uaniis, lus acrount of *he m- 
troduitiuu ot Hilk into liaricc, 

1 r im,n dcscni tiou of thro\ n silk, 
<17 

Turk.Lv«uppliLS I nglanil with raw 
Mik, ^2 

J use any, two brooils of worms 
rc^rtU in the year there, 101 


U 

Utrei ht, tlie treaty of, 61 
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^ucanson, Mons , engaged bj 
the IrcMch go\inmient, con 
trues 1 inailimc bimilar t< tint 
of the Vnict ina, lor producing 
d iina4piitt(, i 

\ch(t Ire I < li, BUperinnti of its 
lirM intr kutmn ml) lif, n i, 
eh III 40, uilcn ir t )()i it in iniif u 
till id in Luropo, "i J U btnii 
tun ot protC'>'» ut wiaving, '77 
Soinfi^inos woun tiitli stripis, 
‘.80 (iirinn, SI 

\cn hicn tut g, C^^esc J^iAunin, • 

\in<( commiriialnliti nof, with 
tb< < r ik ctupm sill pi ‘i» 
not ( I 1 UK j ( iMlh silk, llw M t % 
nuf i( lure ol bilk in high 
pii. I fl n to nit t1t{,r idition by 
the hi^licr #1 ibbis, 20 ^ 


\ iiginia, a considerable number of 
mull) nv trcis j^anted iii, but 
little bilk produced, 32 
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Wirping machine, description of, 
inanmr in which it is worked. 
218 

Weavers, stocking, incor^iouted by 
ro>al ordinance in I r mc^ 47 

Wealing, plnn, antiquity of, in- 
volvea III obsiurity, ^12 lAttle 
improvi ment in the apparatus for, 
21 1 Indian, manner nl , figure, 
the irt ol, ^ . Antiquity ot, 
practiced bi the Egyptians at an 
early period, 214 Mitnodb of, 
2>) Siipciiority of the Ircnih 
patterns, .61 Power, .6. 

filter discovers"* the bitter prin. 
( iple, j04 

Westruin, hib invcbtigitions of the 
ehem ( 4 l prij^rtiib ol silk, JO 

Willi ims, Mrb , aetount of varous 
tri ils wliii h bfx made of vegetable 
bubst uiecs IS suhbtitutes tor mul 
berry leaves in feeding bilkwornis, 
1(4 * 

W iiidyig maehhie described, lil9 
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ZoniraShis notiio af s lk,%. 
Zurich J^xtctibne silk in'umfacturr 
ol, 


Jill UNI 



tLoXDON ^ 

Printed by & R. Spottiswoode, 
N C‘W>Street. Square. 








